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EXECUTIVE SUMMARY

Current SpeciesStatus: Thelesserlong-nosedbat is listed asendangeredthroughoutits rangein
theUnited StatesandMexico. Thereis no designatedcritical habitat. Scientistsfamiliar with the
speciesdisagreeon thepresentpopulationsizesofroosts. Recentsurveysby somescientistsindicate
thatatleast60,000individualsofthisspeciesmayresideandfeedin thesouthwesternU.S. (Arizona
and New Mexico) during thesummerand that its numbersthroughoutits rangein the U.S. and
Mexico appearto begreaterby one or two ordersofmagnitudethanestimatedin 1985. Other
scientistsbelievethesefiguresaretoo high.

HabitatReouirementsand Limitini~ Factors: Suitableroostsitesand extensivepopulationsof
columnarcacti andagavesarecritical resourcesfor this bat. Severalofits maternityroostsorother
roostsare currentlyunderprotectionin Arizona and in Mexico. Columnarcacti and agavefood
plantshavesomeprotectionin Arizonabut not in Mexico. Protectionofall knownroostsitesand
food plantswithin a radiusof50 miles (81 kin) aroundknownroostswill help to preventthis species
from going extinct. Protectionoffood resourcesalong migratorypathwaysmayalsobeimportant
to the survivalofthespecies.

RecoveryObjective: Reclassificationto threatened

RecoveryCriteria: TheFishandWildlife Serviceshouldreviewthestatusofthe lesserlong-nosed
bat to determineif reclassificationto threatenedis warrantedif all the following criteriaaremet: (1)
eachmajorroostpopulationin ArizonaandMexico is monitoredfor at leastfive years;(2) theresults
of that monitoring show that populationnumbersarestableor increaseover the higher set of
populationfigures appearingin this recoveryplan; (3) sufficient progresshasbeenmadein the
protectionof roostsand forageplants from disturbanceor destruction;(4) no newthreatsto the
speciesor its habitathavebeenidentified orthereareno increasesto currentlyrecognizedthreats;
and(5) theServicedeterminesthespeciesis no longerendangered.

ActionsNeededfor Recovery

:

1. Continueprotectingroostsitesand evaluatetheneedfor and implementprotectionfor food
plants.

2. Monitor all majorroostsin Arizona,NewMexico, andMexico onceayear.
3. Continuesurveyingfor additionalroostsin theU.S. andMexico
4. Developandconducta public educationandinformationcampaignin Arizona,NewMexico,

and Mexico on the beneficial aspectsof bats in generaland the lesserlong-nosedbat
specifically.

5. Conductcritical researchon populationcensustechniques,physicalrequirementsfor roosts,
foragingrangesof roosts,reproductionandmatingsystemsandotherlife history andhabitat
questions.
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Costs(thousandsof dollars)

Year Need1 Need2 Need3 Need4 Need5 Total

1996 91 75 20 12 45 243

1997 91 65 20 12 40 228

1998 76 50 20 4 50 200

1999 81 50 20 4 50 205

2000 81 50 20 4 30 185

Total 420 290 100 36 215 1061

DateofRecovery: If the recovery criteria can be met, down listing to threatenedmaybepossible
by 2000. Delisting criteriawill not be developeduntil afterthe specieshasbeendown listed to
threatened.
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I. INTRODUCTION

The lesserlong-nosedbat,Leptonycteriscurasoaeyerbahuenae,is anectar-,pollen-,andfruit-eating
bat that migratesseasonallyfrom Mexico to southernArizona and southwesternNew Mexico.
Primarily associatedwith dry habitatsin Mexico and the southwesternU.S., this bat pollinates
flowers of speciesof columnarcactiandpaniculateagavesanddispersesseedsofcolumnarcacti
speciesthroughoutits range. Surveysin ArizonaandMexico conductedin themid-1970sthrough
1985 revealedlow numbersof thisbat in knownroosts. This informationled to thespeciesbeing
declaredfederallyendangeredby the U.S. Fish and Wildlife Servicein 1988 (Shull 1988). No
critical habitatwasproposedor designatedfor this species.

Sincethelisting ofthespeciesin 1988,considerablecontroversyhasdevelopedbetweenmembers
ofthescientificcommunityfamiliarwith the lesserlong-nosedbat. Informationonpopulationsize
(both at the time of listing andat present),accuratecensustechniques,total rangeof the bat in
Arizona,andtheimportanceofthespeciesto thesuccessfulreproductionofvariouscolumnarcacti
andagavespecieshasbeenquestionedanddebatedin public forums. This lackofconsensusamong
the scientific communitycausesdifficulty in definingthe statusof the speciesand determining
appropriatedownlistingcriteria.

-The Servicehasnot takenapositionon thedivergentviewpointsthat existbetweenthescientists.
However,theServicedoesdeferto theexpertiseof ourcontractorfor this recoveryplanasregards
thebiologyandhabitsofthespecies.Whereappropriate,this recoveryplandoesidentify wheredata
or other information is questionedby anotherof the scientistsinvolved. It is becauseof these
disputesthatadditional informationonthebiology andpopulationsize ofthe lesserlong-nosedbat
mustbeobtainedbeforeany reconsiderationofits statusasanendangeredspeciescanbe considered.

Description

Thelesserlong-nosedbat is oneof fourmembersofthetropicalbatfamily Phyllostomidaefound
in the United States. It wasformally separatedfrom the greaterlong-nosedbat (L. nivalis) asa
distinct species(L. sanbomi)by Hoffmeister(1957). L. nivalis is amonotypicendangeredspecies
that occursin Mexico and southwesternNew Mexico and Texas. Arita and Humphrey(1988)
reviewedthetaxonomicstatusof batsof thegenusLeptonycterisandconcludedthatL. sanbomiis
conspecificwith L. curasoneofnorthernVenezuelaandtheDutchAntilles. Theyrecognizedtwo
subspeciesofL. curasoae;anorthernsubspecies(L. c. yerbabuenae= L. sanborni)found in Mexico
andsouthernArizonaandNewMexico andasouthernsubspecies(L. c. curasoae)foundin northern
SouthAmerica. Wilkinson andFleming(1995)haveconfirmedthegeneticdistinctnessofthetwo
subspeciesof Lcurasoaeand the specific distinctionbetweenLci.irasoaeand L~niva1is using
moleculardata. Unlessotherwisenoted,any referenceto Leptonycterisor L. ctirasoaerefers
specifically to theendangeredL. curasoaeyerbabuenae.
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Thelesserlong-nosedbat is amedium-sizedbatwith forearmmeasuring51-56mm andweighing
20-25g asan adult. Adult fur color is grayishto reddish-brown;juvenileshavegray fur. Its
elongatedrostrumbearsa small, triangularnoseleaf,its earsare relatively small andsimple in
structure,andit hasaminutetail. It is generallysmallerin externalandcranialmeasurementsthan
L. nivalis,andthetwo speciesconsistentlydiffer in the lengthof theterminalelementofdigit III
(<15 mm in curas~ae,>15 mm in nivalis). L. curasoaccanbe distinguishedfrom the Mexican
long-tonguedbat(Choeronycterismexicana),with which it co-occursin Arizona,by its largersize,
lesselongatesnout,andtiny tail ofL. curasoae.

Distribution and SeasonalMovements

The lesserlong-nosedbat hasbeenfound in southernArizona from the PicachoMountains
southwestto the Agua Dulce Mountains and southeastto the ChiricahuaMountains, in far
southwesternNewMexico in theAnimasandPeloncilloMountains,andsouthfrom Arizonaand
New Mexicothroughoutthedrierpartsof Mexico,includingBajaCalifornia(Fig. 1). Occasionally,
individualshavebeenreportedoutsideofthis range,for exampletherearerecordsof individuals
from thePhoenixareaandtheBill Williams RiverduringJuly andAugust. It is a seasonalresident
in Arizona,usuallyarriving in earlyApril anddepartingin mid-to-lateSeptember.However,it has
beenseenvisiting hummingbirdfeedersin Tucsonin Januaryand Februaryin recentyears(R.
Sidner,pers.comm.). It apparentlyresidesin New Mexico only from mid-July to earlySeptember
(Hoyt et al. 1994).

Cockrum(1991)collatedall publishedrecordsofthe lesserlong-nosedbatin Arizonaandnotedthat
its distributionvariesby sexandseason.Adult females,mostofwhicharepregnant,andtheir recent
adult progeny are the first to arrive, and they form maternitycoloniesat lower elevationsnear
concentrationsofflowering columnarcacti. At leastthreesuchcoloniescontaining3,500to 15,000
adultsareknownto occurseasonallysouthandwestofTucson(Fig. 2). After theyoungareweaned,
thesecoloniesbegin to disbandin July and August, but somebatsremain in theseroostsinto
October. Numbersof bats in late summerpost-maternityor “transitory” roosts increaseasthe
maternitycoloniesbreakup, but thespecificorigin of thesebats is not certain. Adult malesare
knownmostly from theChiricahuaMountains(e.g.BuckalewCaveprior to 1969andHilltop Mines
in recentyears)but alsooccurwith adult femalesandyoung ofthe yearat maternitysites (e.g.
Bluebird Mine andCopperMountainMine). Cockrum(1991)reportedthatmalesarrive in Arizona
later than females,but recentobservationsat the Hilltop Mines in EastWhitetail Canyonnear
Paradiseindicatethat someadultmalesarepresenttherein lateApril andearlyMay (C. RauandT.
Fleming, unpubl. data). Both adult malesandfemaleshavebeennettedin Augustin theAnimas
MountainsofNew Mexico (Hoyt et al. 1994).

Basedon the geographicdistribution of mitochondrialDNA (mtDNA) haplotypesand other
evidence,Wilkinson andFleming(1995)postulatedthatindividualsof Leptonyclerismigrateinto
northernSonoraandsouthernArizonaalongtwo migrationroutes. Batsarriving in thespringand
forming maternitycoloniesin coastalSonoraand southwesternArizonaprobablymigratealongthe
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Figure 1. ThegeographicdistributionofLeptonveteriscurasoaeyerbabuenae,basedon Arita
(1991). Starsindicatelocationsofmajormaternityroosts. Solid circlesindicate
non-maternityroosts. Roostsare: I Bluebird andCopperMountainMines, 2 Old
MamnionMine, 3 PinacateCave,4 PatagoniaBatCave,5 Hilltop Mines, 6 Tajitos
Mine, 7 Cuevadel Tigre, 8 SierraKino-Isla TiburonCaves,9 SantoDomingo
Mine, 10 Isla San AndresCave, 11 Cueva“La Mina,” 12 GrutaJuxtlahuaca,13
Cueva“RanchoTempisque,”14 Cueva“La Capilla” - SanAntonio Mine, 15 Cueva
Mulege.
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Figure2. MajorroostsitesofLeptonveteriscurasoaeyerbabuenaein Arizona. Sites1-3 are
maternityroosts;sites4-9arepost-maternityroosts. Roostsare: 1 BluebirdMine,
2 CopperMountain Mine, 3 Old MammonMine, 4 PatagoniaBat Cave, S
HilltopMines, 6 Box CanyonCrevice(possiblyamaternityroost),7 ManilaMine,
8 StateofTexasMine, 9 Caveof theBells.
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westcoastofMexico from asfar southasJalisco(a distanceof 1,000-1,600kin). Batsarriving later
in the year and occupyingtransitoryroostsin south-centraland southeasternArizona probably
migratealongthefoothills of theSierraMadremountains,againfrom asfar southasJalisco.

Habitat Requirements

Two setsofresources,suitableday roostsandsuitableconcentrationsoffoodplants,arecritical for
the lesserlong-nosedbat. Cavesandminesareusedasday roosts. Factorsthat identify potential
roostsitesasbeing“suitable” havenotyetbeenidentified,butmaternityrooststendto be verywarm
andpoorlyventilated,atleastwheretheyoungareactuallyraised. Suchroostsreducetheenergetic
requirementsofadult femaleswhile theyareraisingtheir young(Arendset al. 1995).

Fleminghasvisited manyLeptonycterisroostsin Arizona,Mexico, andVenezuelaandfoundthe
lesserlong-nosedbatliving in cavesandminesdisplayingavarietyofmicroclimates(e.g.dry and
hot, wet andhot, dry andcool, andwet andcool). It is foundin well-ventilatedcavesaswell as
thosethatarepoorly ventilatedandfilled with strongammoniafumes.In Mexico andVenezuela,
the lesserlong-nosedbatco-occursin largenumberswith up to threespeciesofmormoopidbats,
whichgenerallylive in hot, dryroosts(Bonaccorsoetal. 1992)(Table 1). In Arizona, it tendsto be
the singleoccupantof cavesor mines,althoughHaywardand Cockrum(1971)reportedthat it
sometimesroostswith Maorcauscalifornicus,Choeronycterismexicana,Plecotustownsendii,Myotis
velifer, andM. thysanodes.Hoffineister(1986)hasarecordofL curasoaeinhabitingamine in the
PicachoMountainswith TadaridabrasiliensisandM. vdlifer.

Becauseabandonedmines are importantroostsites for Leptonycteristhroughoutits range,it is
importantto evaluatethestatusof minesasroostsfor thisbatandsheltersfor otherwildlife before
theyarepermanentlyclosed. Evenclosingsomebut notall exits from minesandcavesmayhave
adetrimentaleffectto thebats. IndividualsatHilltop MinesandCopperMountainMine havebeen
shownto usemorethanoneexit at a timein leavingtheroost.

Like many otherbats,individualsofLeptonycterisusenightroostsfor digestingtheirmeals. These
roostsincludethebats’ day roostsaswell asothercaves,mines,rockcrevices,treesandshrubs,and
occasionallyabandonedbuildings(Cockrum 1991,Hoyt et al. 1994). Theextentto which night
roostsrepresentessentialhabitatin this speciesis currentlyunknown.

Whateverits day-roostinglocation, L. curasoaeappearsto be sensitiveto humandisturbance.
Fleming’sexperiencesin minesnearAlamos,Sonora,Mexico,andin EastWhitetailCanyon(Hilltop
Mines),Arizona, indicatethat a singlebriefvisit is sufficient to causeahighproportionof lesser
long-nosedbatsto temporarilyabandontheirroostandmoveto another.IntheAlamosregion,most
disturbedbatsreturnto theirpreferredroostin afew days. Additional informationis neededon the
reoccupationof sites that havebeendisturbed. Censusinformation from Caveof the Bells in
southernArizonaindicatesthatreoccupancyofaroostonceit hasapparentlybeenabandoned,is not
certain. CensusesonSeptember9-10, 1987,showed1,500to 2,000batspresent.Thecavewas
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Table 1. Other species ofbatsknownto roost in the samecaveorminewith Leplonycteriscura.soae
verbabuenae1

iEamilv ___

Phyllostomidae

Vespertilionidae

Mormoopidae

Phyllostomidae

Natalidae
Vespertilionidae
Molossidae

Choeronycterismexkana
Macrotuscalifornkus
Myotis thysanodes
Myotis velifer
Plecotusta~sendli

Monnoopsmegalnphylla
Pteronoiusdavyi
G1oss~phaga—
Glossophagasoricina
Macrotuscalifornicus
Macrotuswaterhonsii
Leptonycterisnivalis
Natalusstramineiis
Myotis velifer
Tadaridabrasiliensis

Arizona

Mexico

1Sources: Hayward and Cockrum (1971),Wilson (1985),T. Fleming (unpubl.data).
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watchedcloselyin 1987, 1988,and 1989aspartof aprojectto developa gatedesignacceptableto
thebats. Informationobtainedshowedthat this cavewasusedfor a limited timeperiodandthebats
very quickly left in September.Censusfiguresfor September7, 1988,were 175 batsand 170 were
presentin early September1989whena mock-upofthe gatewasinstalled. The numbersof bats
usingthecavedecreasedquickly afterthemock-upwasinstalled,but this wasnot seenasunusual
giventhepastcensusinformation. Therealgatewasinstalledin thewinter/springof 1990andthe
doorlatchedopento allow thebatsfreeaccess.However,no batswereseenusing thecavein 1990
andnonehavebeenseensince.

Interspecificinteractionswith otherbat speciesmay also influencelesser long-nosedbat roost
requirements.Although it occurswith up to four otherspeciesofbatsin certainMexicancavesor
mines(Table1), it tendsto roostseparately,oftendeeperin thecaveor mine,thanotherbats. Lesser
long-nosedbatsdo notshowup in numbersatBat CavenearPatagonia,Arizona,until aftera large
maternitycolonyofMyotis velifer abandonsthesitein late July, thoughwhetherthetwo species
interactnegativelyis notcurrentlyknown.

As discussedin moredetail below,food requirementsof thelesserlong-nosedbatarevery specific.
Adequatenumbersofflowersand/orfruit arerequiredwithin foragingrangeofday roostsandalong
migrationroutesto supportlargenumbersofthis bat. Locationsofgoodfeedingsitesthereforeplay
an importantrolein determiningavailability of potentialroostingsites,androost/foodrequirements
mustbe consideredjointly whendiscussingthehabitatrequirementsofthis bat. A suitabledayroost
is probablythemostimportanthabitatrequirement,butpotentiallysuitableroostsmustbe within
reasonableforagingdistancesofsufficientamountsofrequiredfoodsbeforetheywill beusedby this
bat.

Foods

The lesser long-nosed bathasspecializedfood requirements.Coluninarcactusflowersand fruits
and Agave flowers are believedto representthis bat’s core diet (sensuFleming 1986). Its
consumptionof nectarandpollenproducedby paniculateAgaveflowersis well-known (e.g.Howell
1974, 1976, 1979). Importantalsoarenectar,pollen, andfruit producedby avarietyofcolumnar
cacti (Howell 1974, Cockrum 1991, Fleming et al. 1993). Flowersand fruits of 2-3 speciesof
columnarcacti(Pachycereuspringlei,Carnegiagigantea,andStenocereusthurberi,(Table2)provide
nearlyall of theenergyandnutrientsobtainedby pregnantand lactatingfemalesroostingin the
Sonorandesertin the springandearlysummer.

While it is well documentedthat thelesserlong-nosedbatutilizesAgaveandcolumnarcactusasits
primaryfood resources(at leastin theSonoranDesert),thereremainotherquestions.Therangeof
theprimaryAgaveandcolumnarcactusspeciesusedasforageplantsin Arizonaextendfurthernorth
thandoestheknownrangeofthebatandthusdo not entirely overlap. Theoccupationofroostsin
areasbeforeorafterthemainbloomingor fruiting periodofthe local forageplants is alsoaquestion
that needs to be examined. Proper management of forage plant species requires we understand how
the lesserlong-nosedbat is using theseresources. This includesdevelopinginformation on
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economicalflight distancesandsuitabledistributionofforageplantsaroundtheroostsitesandalong
migratorypaths.

Seasonalchangesin the importanceof cactusandagavein the diet of Leptonycterishavebeen
demonstratedusing stableisotope techniques. Cacti and agaveshavea specialphotosynthetic
pathwayknownasCrassulaceanAcid Metabolism(CAM) andhencehavedifferentstablecarbon
isotoperatiosthando plantsusing theCalvin photosyntheticpathway(C3). C3 plantsprovidefood
for Leptonycterissouthof theSonoranDesertin Mexico (Alvarezand Gonzalez1970,Quirozet
al. 1986). Fleming,Nunez,andSternberg(1993)reportedthat on theMexicanmainland,tissuesof
L. curasoaccontainmostlyC3 carbonfrom OctoberthroughFebruaryand mostlyCAM carbonin
thespringandsummer.

Northernmigrantsandthoseliving on BajaCaliforniayear-roundwerenearlyexclusivelyCAM in
carboncomposition.ThesouthernsubspeciesofL. curasoaealsofeedsalmostexclusivelyon CAM
plantsyear-roundon Curacao(Petit 1995). In additionto cactiandagaves,thisbat is alsoknown
to feedat theflowersofat leastfive C3 plant speciesin Mexico (Table 2).

By eatingnectar,pollen, and fruit, Leplonycterisbatsareimportantpollinatorsandseeddispersers
oftheirfoodplants. The importanceof L. curasoacasapollinatorofcolumnarcacti appearsto vary
geographically. In theSonoranDesert,theresultsofexclusionexperimentsindicatethat thisbat
appearsto be an importantpollinatorofPachycereiuspringlei andStenocereusthurberibut is less
importantthanwhite-wingeddovesasapollinator of (McGregoret al. 1962,
Flemingetal. 1995). Farthersouthin Mexicoandin VenezuelaandCuracao,exclusionexperiments
indicatethatLeptonycterisandotherspeciesofbatsarethemostimportantpollinatorsofcactiin the
generaNeobuxbaumia,Stenocereus,Pilnsocereus,andSubpilocereus(Nassar1991, Petit 1995,
Valiente-Banuetetal. 1995). Similarkindsof exclusionexperimentsarebeingconductedon Agave
palmeriin southernArizonaby Liz Slauson(ArizonaStateUniversity). At onesite,fruit setbefore
theseasonalarrival ofbatsrangedfrom 1-70%in threeplantscomparedwith an averageof 28%in
the sameplants after the arrival of bats. Her results indicate that visits by native beesand
hummingbirds,aswell asthoseby bats, result in fruit and seedsetin this agave.Alternatively,
Howell andRoth (1981)indicatethat thesebatsaretheprimaryand mostimportantpollinatorsof
Agave flowers. The importanceof the lesserlong-nosedbat to the pollinationof agaveflowers
remainsasubjectof disputewithin thescientificcommunity.

Only one studyhasaddressedthe importanceof Leptonycterisbatsasdispersersof the seedsof
columnarcacti. Vinicio Sosa(pers. comm.)conductedexclusionexperimentsat BahiaKino,
Sonora,Mexico, in which ripefruits wereavailableonly to nocturnal,only to diurnalfrugivores,or
to bothnocturnaland diurnal frugivores,in P. pringlei, C. gigantea,andS. thurberi. His results
indicatethat seedremovalby batswasmuchlower thanremoval by birdsat this site.

Becauseit is a majorpollinator (and potential seeddisperserin the caseof columnarcacti) of
columnarcacti andpaniculateagaves,bothof which arehighly distinctiveelementsof thefloraof
Mexico andthesouthwesternUnitedStates,L. curasoaecanbe viewedasa “keystonemutualist” in
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Table 2. Major foodplantsofLeptonycteriscurasoaeyerhahuenae’

Family ~rI~0p1 ~ FondTvne2~~..mdA,LJ.LlI.L ~,P’-•’-.’-.<. —_________________________________

Agavaceae

Cactaceae

Agavaceae

Cactaceae

Agave—
Agaveparryi
Agavedeserti

Carnegiagigantea
Stenceereusthurberi

manyAgave species
Carnegiagigantea

Stenocereusspp.
Pachycereusspp.
Ne~buxbaumiaspp.
andothercolumnar
spp.
Bombaxellipficnm
Ceibaspp.
Ipomeaarborescens
Bauhiniaungulata
Crescenfiaalata

Bombacaceae

Convolvulaceac

Leguminosae

Bignoniaceae

N,P
N,P
N,P

N,P,F
N,P,F

N,P

N,P,F

N,P,F

N,P,F

N,P

N,P

N,P

N,P

‘Sources: AlvarezandGonzalez(1970),Haywardand Cockrum(1971),Howell andRoth
(1981), Quirozet al. (1986),Valiente-Banuetet al. (1995),T. Fleming (unpubl.data).

T

Arizona

Mexico

= Nectar,P = Pollen, F = Fruit
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thesensethat its impacton aridhabitatsis largerthanwould be expectedsolelyfrom its abundance.
Its migratorybehavioralsomakesit an important“mobile link” betweengeographicallyseparated
habitats(e.g.,desertlowlandsandSierraMadreuplands,tropicaldry
forestand SonoranDesert). Therefore,its protectionis importantfor thereproductivesuccessof
someofthedominantplantsin avarietyofarid andsemiaridhabitatsin NorthAmerica.

Population Ecology

Manyaspectsof thepopulationecologyofthe lesserlong-nosedbatarepoorlyknown. Hayward
andCockrum(1971)remainsthemain sourceofinformationaboutthepopulationecologyofthis
species. It is not yet knownwhetheradult femalesproduceone or two young, in one or two
pregnancies,peryear(Wilson 1979). Currentinformationsuggeststhat mostfemalesbearonly a
singleyoungperyearandthattiming of matingandparturitionvariesgeographically.Femalesin
southernGuerreroandChiapas(16o~170N) give birth in December;thosein theCaperegionof Baja
CaliforniaSur(230N) in March;andthosein SonoraandsouthernArizona(2R N andabove)during
May (Quirozet al. 1986, Cockrum 1991,R. Medellin, pers.comm.,V. Dalton,perscomm., T.
Fleming, unpubl. data). It is likely that periodsofbirth and lactationcoincidewith peakflower
availability (cactusflowersin thecaseof BajaandSonoran/Arizonabats;C3 plantsin thecaseof
bats in southernMexico). If gestationlength is four months,as is the casein many speciesof
phyllostomidbats(Fleming 1988),conceptionslikely occur in August,November,and January,
respectively.FemalesofL. c. curasoacon Curacaoandin Venezuelagivebirth to oneyoungper
year;birth occursin May (Petit 1995,A. Arends,pers.comm.).

Parturitionis not highly synchronousin maternityroostsofthe lesserlong-nosedbat. Femalesin
different stagesofpregnancyandyoungrangingin agefrom newbornsto nearlyvolantjuveniles
havebeenfoundatthesametime in maternityroosts(e.g.ColossalCaveandCopperMountainmine
in Arizona,SierraKino Cavein Sonora,Cueva“La Capilla” in BajaCaliforniaSur) (Haywardand
Cockrum1971; Y. Petryszyn,pers.comm.; T. Fleming,unpubl.data). This asynchronysuggests
that femalesconceiveat slightly different times, possibly in different roosts,before occupying
maternityroosts.

Femalesgive birth to a singlepupweighingabout30%of its mother’sweight. Sex ratioat birth
appearsto be closeto 1:1 (HaywardandCockrum1971). YoungLeptonycterishavewell-developed
feetandareleft to hangin theday roost from theday ofbirth while themotherleavestheroost to
forage. Youngprobably arenursedfor aboutsix weeks,begin to fly at four weeks,and begin
leavingtherooston eveningflights at six to sevenweeks.

Locationsofknownmaternityroostsare shownin Figs. 1 and2. Theseroostsoccurthroughoutthe
rangeofthe lesserlong-nosedbat. Many femaleL. curasoaeappearphilopatricto aparticularroost,
both maternity and other. Hayward and Cockrum (1971) reported recapturing many females in
ColossalCavethathadbeenbandedthere2-3 yearsearlier. Similarly, on 3 May 1972,P. Brown
(pers.comm.)recapturedtwo adultfemalesin theBluebirdMine that shehadbandedthereon 16
September1971.



11

Roostsites,sexratios,andseasonalchangesin roostsizehavebeendocumentedat relatively few
locations. L. curasoaeis unusualamongphyllostomidbatsbecauseit oftenroostsin very large
coloniesthat maycontainthousandsto tensofthousandsof individualsduring boththematernity
andnon-maternityperiods(Arita 1993). Mostphyllostomidsroost in coloniescontaininglessthan
1,000 individuals(Fleming 1993). Estimatesofthesizesof roostsvisited by Flemingandothersin
1992-93 are summarizedin Table 3. These roosts containedfrom 1,000 to over 100,000
Leptonycterisbats. Thelargestcurrentlyknowncolonyofthis bat is amaternityroostthat likely
containsover 100,000adultslocatedin PinacateBiosphereReserve,Sonora,Mexico. A seacave
in ChamelaBay, Jalisco,Mexico, containedover 50,000L. curasoacin October1992. Not all
membersofthis species,however,roostin largecolonies.For example,Flemingnotedagroupof
six Leptonycierisroosting in a small cavenearOcotlan,Jalisco,Mexico, in October1992, and
SidnerandDavis(1988)reportedgroupsof 15-50 femalesat severallocationsin southernArizona
in 1986and 1987. CockrumandPetryzsyn(1991)reportotheroccurrencesof small numbersof
Leptonycterisin Arizonaandelsewhere.

Assessmentofpopulationtrendsin thelesserlong-nosedbat,requiresaccuratecensustechniques.
Highly gregariousbats,suchasL. curasuac,whichroostswith othergregariousbats(e.g.speciesof
Mormoopidae),aredifficult to census.Two different techniqueswereusedto obtainthedatain
Table 3, exit counts and visual censuseswithin day roosts. Dalton and Dalton (1993) are
investigatingtheuseof infraredlight andvideocamerasto film batsexiting theroosts. Countscan

- ~ thenbe madelater. At certainroosts(e.g. CopperMountainMine, PinacateCave),reasonably
accurateexit countsarefeasiblebecauseL. curasoaeis thesoleinhabitant,batsfly straightoutof
theroost withoutexcessive“swirling around”at theentranceorreturnflights, andtheydepartat
ratesslowenoughfor accuratecounting. In May 1992,FlemingandYar Petryszynsimultaneously
countedbatsexiting from thosetwo roostsandobtainednumbersthatwerewithin 5% of eachother.
Suchexit countsare likely to underestimatethe total numberof batsin a roostbecausenot all
individualsleavewith the first wave ofdepartures.Countsof batsexiting roostscanalsobe used
asan index of populationsizeovertime if the sametechniquesareusedandit is assumedthe
percentageofthepopulationleavingtheroost is similar for thesametime ofyear. Alternatively,
Howell, in commentson thisreport,states“swirling” attheentranceto theroostbeforeleavingis
anormalbehaviorin thisspecies.Shealsoquestionedthecorrectnessofcensuscountsobtainedby
exit counts. Theissueof“swirling” remainsto be addressed.

Thesecondandmostcommonlyusedcensustechniqueis to quietly entera roostduringtheday to
obtainavisualcountof therestingbats. Whenusing this technique,PetryszynandFlemingattempt
to quickly notethe arealcoverageofLeptonycterisbatsin squarefeet(ft2) beforemanybats take
flight andthenmultiply thatnumberby an estimateofthenumberofbatsperft2. Thedensityof bats
will varyby roost,season,temperatureandotherfactors. Petryszynusuallyusesanestimateof 50
batsper ft2. This is a conservativevaluebecauseLeptonycterisbatsarecontact-lovingand often
roostby day in very densemassesofconsiderablymorethan50 per ft2. Dependingon thedensity
of bats, Fleming usedvaluesof 50 or 100 bats per ft2 in his calculations. With both census
techniques,Petryszyn and Fleming have tried to be conservativein estimatingthe size of
Leptonyctensroosts.
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Table3. Estimatedsizesofroostsof Leptonycteriscurasoaeyerbabuena~in ArizonaandMexico in 1992-93.
______________________ ______ __________________ Location ~Datc

Observers Estimation Number

ARIZONA

Bluebird Mine
(CabezaPrietaNWR)

CopperMountain
Mine (Organ Pipe
CactusNM)

CopperMm.
CopperMm.
CopperMm.

Old MammonMine
(nearCasaGrande)

Old MammonMine

Hilltop Mines
(Chiricahua
Mountains)c

PatagoniaBatCave
(CoronadoNF)C

PatagoniaBatCave
PatagoniaBatCave
PatagoniaBatCave

5/14/92

5/01/92

5/15/93

7/16/93
08/07/93

06/21/92

5/29/93

5/15-16/93

08/29/92

08/13/94
08/25/94
09/14/94

TF, DD vC

YP EC

YP
VD,DD
VD,DD

EC
IR
IR

VD BC

VD BC

TF VC

TF,YO VC

DN
DN
TD

EC
EC

ca. 3000

10,400adults

20,000adults
17,909
15,166

3,600adults
andyoung
ca. 3,600

200-400
adults

19,800adults
andyoung
55,000-58,000
38,000
3,400

Manila Mine (Fort
(Huachuca)c

Manila Mine

StateofTexas
Mine (CoronadoNMC)

Stateof TexasMine
Stateof TexasMine

Box CanyonCrevice
(SaguaroNM)C

Box CanyonCrevice

MEXICO

SierraKino Cave
nearBahiaKino,
Sonora

RS

SS

DN

20-45

1,400

BC

Aug-Sep91

10/14/93

08/25/93

08/13/94
08/25/94

05/12/67

May-July91

springs
1989-95

DN
DN

BC
BC

RS

TF

ca. 20,000

12,550
14,000

21
1F

1-2

up to 2,600
adults

BC

(continued)



13

Table3. (Continued)
I Ar2tinl, fl,1tF.

Bstimation Number
L. ‘“ iroc tXoo

PinacateCave,Sonora
PinacateCave

San DomingoMine,
Alamos,Sonora

San DomingoMine

SanDomingoMine

Cuevadel Tigre
nearCarbo,Sonora

Cueva“La Capilla”
nearBuenavista,
Baja,Calif. del Sur

GrutaJuxtlahuaca,
Colotlipa,Guerrero

Isla SanAndres
Cave,Chamela,Jalisco

Cueva“La Mina”
Ajiijic, Jalisco

05/16/92
05/16/93

10/20/92

02/13/93

04/30/93

05/02/92

04/12/93

11/14/92

10/29/92

11/02/92

TF,YP,DD
YP

TF

TF

TF

TF

BC
BC

VC

VC

VC

VC

TF VC

TF VC

TF VC

TF BC

>80,000adults
ca. 130,000adults

ca. 1,000adults
adults
ca. 20,000
aduits

>20,000adults

ca. 1,000adults

ca. 20,000
adults& young

ca. 2,000adults

>50,000adults

>20,000adults

aDD = DavidDalton,TF = TedFleming,VD = Virginia Dalton,YP = YarPetryszyn,DN = Debbie

Noel, SS= Sheridan Stone, RS= RonnieSidner

bEC = Exit count,VC Visualcensus,IR = Infraredvideo, -- = no methodlisted.

clndicatesatransitoryroost. Batsfoundin theseroostsJuly mayincludeadultsandyoungfrom known

maternityroosts.Adult malesmay usetheseduring theearlysummer.

dAdults from this roostmoveto IslaTiburonCaveto give birth.

eNumbersincreasedto 150,000adultsandyoungby August 1992.

~Thesefigureswerefrom thesameyearastheColossalCavematernityroost likely wasabandoneddue
to the installationof thefan. Thedeclinein numbersfrom 1967 to thepresentmayrepresentthe
unsuitabilityofthis caveto be amaternityroost,althoughfemalesarestill foundtherein low numbers.
Note: Totalpopulationsizeof the lesserlong-nosedbatcannotbe obtainedby addingthenumbersin
this table.

Observer3
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Adult sexratiosin roostsofthisbatvarygeographically. With theimportantexceptionof at leastone
cave(Buckalewprior to 1969)andone mine (Hilltop recently)in theChiricahuaMountainsof
Arizona,roostsin SonoraandtheUnitedStatescontainover95%adult females.Someofthe
populationfigurespresentedin this tablefor roostsin ArizonaandnorthernSonoraaredisputedby
otherresearchersfamiliarwith this species.Short-andlong-termmonitoringofthesepopulations
using standardizedmethodswill be neededto resolvethesedifferences.

The Chiricahuamale roostshavecontained300 to 1,000 males. From Jalisco,Mexico, south,
Lepitonycterisrooststendto be male-biased.Forexample,moremalesthanfemaleswerecaptured
at 24 of 36 sites(67%)from Jaliscosouthwhereas7 of9 sites(73%)northofJaliscowerefemale-
biasedin themammalcollectionoftheInstituto de Biologia, UniversidadNacionalAutonomade
Mexico (T. Fleming, unpubl. data). Theconcentrationof malesin the southernhalfof Mexico
suggeststhatmostfemalesmatein thesouthbeforemigratingnorth eachspring (Wilson 1979). As
suggestedby CockrumandOrdway(1959),it is alsolikely that somenorthernfemalesthatdid not
give birth in thespringmatewith malesroostingin southeasternArizona (andperhapssouthwestern
NewMexico) in thelate summerorearlyfall beforemigratingsouth. If this is true,thencavesand
minesin theChiricahunandAnimasMountainsrepresentimportantmatingsitesfor this speciesand
mustbe protectedfrom humandisturbance.Roostsundoubtedlyfluctuatein sizeandcomposition
during the year. This is obviously true for the northernmaternity roosts. Observationsat the
maternityroostsin OrganPipeCactusNationalMonumentandPinacateBiosphereReserveindicate
that theyareoccupiedfrom mid-April to early-to-mid-September(pers.comms.from V. Dalton,W.
Pechey,andY. Petryszyn).The maternityroostin CuevadelTigre is occupiedfrom earlyApril
until earlyOctober. Bat CavenearPatagoniais occupiedfrom mid-July to earlySeptember.The
maternityroostnearAlamos,Mexico,probablycontainssomebatsyear-round(e.g.Table3), but
numbersincreaseto tens of thousandswhen femalemigrants return in Januaryor February.
Numericalchangesin theChamelaBay roostweremonitoredmonthly from March 1993 through
February1994,and alargedecreasein numbersoccurredin April andMay 1993 (G.Ceballos,pers.
comm.). Thisdecreasemaybe theresultof femalesmigratingnorth.

Longevity andsourcesofmortality havenotbeenstudiedin L. curasoae.HaywardandCockrum
(1971)reportedrecapturesofbatsfour(n=2), six (n=1), and eight(n=l) yearsafterbanding. The
lattertwo femaleswereat leastsevenandnineyearsold, respectively,atthetimeof recapture.If
theysurvivetheirfirst few monthsof life, manybats,includingtropicalphyllostomidbats,canlive
for aslong as10 years(Tuttleand Stevenson1982,Fleming 1988). It is likely that longevityin L.
curasoaeis similar. Major batpredatorsincludesnakesin roosts,camivoresat roostentrances,and
owls while thebatsareforaging. On IslaMargaritaoff thecoastofVenezuela,bamowls feedon
Leptonycterisbats (K. Silvius, pers.comm.). Unlike manyotherphyllostomidbats,however,L.
curasoaeis not lunar-phobic(i.e. it doesnot reduceits foragingactivity duringthebrighttime ofthe
lunarmonth),which suggeststhat it doesnotsufferstrongselectionpressurefrom nocturnalaerial
predators(M. HornerandT. Fleming,unpubl. data).

Thematingsystemofthelesserlong-nosedbatis currentlyunknown. Manyphyllostomidbatshave
harem-polygynousmatingsystemsin whicha small numberof adult malesdefendandmatewith
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groupsof sexuallyreceptivefemales(Fleming 1988). Whetherthis is truefor nectar-feedingbats
requiresfurtherstudy. Malesandfemalesspendconsiderableportionsof theyearseparatedfrom
eachother;however,this doesnot precludetheformation ofharemsduring thebreedingseason.
This information is importantbecausethe form of the mating systemwill determinegenetically
effective populationsizes,levels of geneticdiversity in populations,and the degreeto which
disturbancesof maleroostsaffectthereproductivesuccessofthis species.

CurrentinformationindicatesthatL. curasoaein Mexico hasalargegeneticallyeffectivepopulation
size (Wilkinson and Fleming 1995). mtDNA haplotypediversity is high, and the Mexican
subspeciescontainstwo matrilinealcladesdisplaying a 3%divergencein genesequencesin the
mitochondrialcontrol region. Membersof thesecladesco-occurin the samerooststhroughout
westernand southernMexico. A divergencevalueof 3% is unusuallyhigh in mobilevertebrates
(Avise 1989)andsuggeststhat geneflow is extensivein this species.Contraryto thesituationin
avarietyof speciesofNorthAmericanvertebrates(Avise 1989),thereis no evidenceindicating that
Leptonycterishas recently undergonea demographicbottleneckthat has reducedits genetic
diversity.

An extremely important feature of the population ecology of the lesserlong-nosedbatis its mobility.
Many individualsundertakelong seasonalmigrationsandfly long distancesfrom theirday roosts
to forage each night. This nightly mobility was first discovered during a radiotracking study of L.
curasoaeat BahiaKino, Sonora,Mexico, in 1989and1990(Sahleyet al. 1993andunpubl. data).
Bars feeding on the Mexican mainland roosted during the day on Isla Tiburon, 25-30 kms away.
Tracking data indicate these bats fly for about 6 hours each night for a total flight distance of 80-100
kms. Flight speeds while commuting between day roost and feeding areas averaged 30-40 km per
hour and averaged 16 kmper hour while foraging. The cost of commuting from Isla Tiburon to the
mainland was calculated to equal about 7-8 flower visits. Since bats visit over 100 Pachycereus
pringici flowers per night (Sahley et al. 1993 and unpubl. data), these relatively long commute flights
require comparatively small amounts of energy. Density of forage plants may be an important factor
in determiningoptimalor acceptableforagingdistances.

Howell (1994) radiotagged 24 Leptonyciteris roosting in the Blue Bird mine in southwestern Arizona.
Adult batstaggedin earlyJuly 1993,whencactusflower andfruit densitieswererelatively high,
commuted an average of 8.6 miles (13.8 km) to their feeding areas; juveniles commuted an average
of 4.7 miles (7.5 kin). In late August,whencactusfood resourceswere scarce,adultscommuted
10.9 miles (17.5 km) from the roost to feed. In both tracking sessions, severalradiotaggedbatsflew
from the Blue Bird mine to the Copper Mountain mine, a distance of about 15 miles (24.2 km), to
feedandroost.

Efficient flight profoundly influencestheroostingstrategyofthisbat. Becausethey canfly long
distancesat low energycosts,the lesserlong-nosedbatcanafford to roost long distancesfrom good
feedingareas. Batsroostingin thePinacateCaveprovidean excellentexample.Most ofthearea
aroundthis cave,which seasonallyhousesover 100,000adult femalesandtheiryoung,is devoidof
cactusandagaveplants. Theclosestsubstantialdensitiesof cactusflowersandfruits arefoundin
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OrganPipe CactusNational Monument,about40-50kms away. It is likely that a substantial
proportionofthePinacatebatpopulation,includingnewlyweanedyoung,commute40-50kmsone-
wayeachnight to feed.

A secondexamplecomesfrom malebatsroostingin theChiricahuaMountainsin May. Preliminary
analysisof freshfecal materialcollectedon May 15, 1993,revealedthepresenceof largeamounts
of cactuspollen(probablysaguaro,Carnegiagigantea)andsmall amountsof Agavepollen. There
areno floweringcolumnarcacti andsomeflowering agavesin theChiricahuasin May. Theclosest
locationsof saguaros,either SaguaroNational MonumentEastor north of Safford,are 125 kms
away. While the actual flight distancesof thesebatsrequire careful study, theseand other
observationssuggestthat theforagingradiusofLeptonyctensroostsmaybe on theorderof 50-100
kms. If true,largeroostsof this batcouldforageover anareaof 7,855-31,416km2, dependingon
the densityand locationof suitablefood plants. From thesecalculationsit seemsevident that
Leptonycterisbatsforageoverwide areasandthatlargeroostsrequireextensivestandsof cactior
agavesfor food. Therefore,destructionoffoodplantsmanykilometersfrom Leptonyciterisroosts
couldhavea negativeimpacton this bat.

PresentStatus

Thelesserlong-nosedbat is apparentlyfar morecommonin Arizonathanthe500foundby D. E.
WilsonatthePatagoniaBatCaveon July 16, 1985. In his Leptonycterissurvey,Wilsondid not visit
Hilltop Mines in the Chiricahuasand CopperMountain Mine at OrganPipe CactusNational
Monument. He visited Old Mamnion (on the morningof July 19, 1985)and Bluebird (in the
afternoonofJuly 19). He notedthepresenceof batsin inaccessibleverticalshaftsat Old Mammon
but did not staylongenoughto net themon theireveningexit. At Bluebird, he notedthepresence
of lots of “red droppings” (= fruit pulp from saguaroor organpipecacti?)on themine floor but
found no Leptonycterisbats. Wilson (1985) reportedthat nectar-feedingbats heavily visited
hummingbirdfeedersnearPortalin the Chiricahuasandat RamseyandMaderaCanyonsin the
Huachucaand SantaRita Mountains,respectively,andsuggestedthat L. cura.soaemight be more
commonin southeasternArizonathanindicatedby his survey. Currentevidenceindicatesthathis
suggestionis correct.

Resultsof somerecentcensusandsurveyeffortsindicatethousandsoflesserlong-nosedbatsroost
and/orfeedin Arizonaseasonally;however,asdiscussedearlier,this is disputedby somemembers
ofthescientificcommunity. This discussionassumesthat thehigherfiguresaremorerepresentative
ofthebatpopulationatpresent. Prior to mid-July,mostofthebatsknownto be roostingin Arizona
areconcentratedin threemainmaternityroostssouthwestof Tucson(Fig. 2). Of these,theCopper
Mountainroostis the largestandcontainsnearly20,000adult femalesthat give birth to somewhat
lessthanthis numberof young. TheBluebird andOld Mammonminescontainup to 4,000adult
females.Beforetheygive birth, batsprobablyoccasionallymovebetweenCopperMountainand
Bluebird Mines. It is importantto censusthesetwo roostssimultaneouslyto avoiddouble-counting
bats. It is likely that a significantportionof thebatsfrom thePinacateCaveentersouthwestern
Arizona eachnight to feed. Includingonly thosebatsin Arizonaroosts,the lesserlong-nosedbat
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populationin earlysummeris estimatedto be at least80,000adultsandnewly volant young. It is
recognizedthat manyyoungbatsdo not survivetheir first year.

Beginningin mid-July,batsstartto roost in largenumbersattwo locationsin south-centralArizona
-- PatagoniaBat Caveandthe StateofTexasMine (anewcolonydiscoveredin 1993) -- andfeed
on Agaveflowers. NumbersatthePatagoniaBatCaveincreasefrom afew hundredin late July (as
notedby Wilson) to 20,000in late August (Table 3), likely from the arrival of bats from the
maternityroosts. Simultaneousexit countsat thiscaveand atthe Stateof TexasMine onAugust
13, 1994,revealedabout56,000and 12,000bats,respectively(D. Noel and Y. Petryszyn,pers.
comm.). Numbersof lesserlong-nosedbatsalsoincreasein theHilltop Mine asfemalesandyoung
join theadultmalesresidingtherefrom Mayon; by earlySeptemberin someyears,thatroostmay
containasmany as3,000-4,000bats(CockrumandPetryszyn1991;R. Taylor andM. Tuttle,pers.
comm.). Coincidentwith themovementsof femalesandyounginto southeasternArizona,people
in thePortalareareportsignificantincreasesin batvisits to their hummingbirdfeeders(S. Schmidt,
pers.comm.). Mostbatshaveleft thesepost-maternityor transitoryroostsby mid-September,but
somebatsremainto visit hummingbirdfeedersinto October. A similar patternof temporary
residencefrom mid-July until early Septemberby both speciesof Leptonycterisliasoccurredin
recentyearsin theAnimasMountainsof southwesternNew Mexico (Hoyt et al. 1994).

As mentionedearlier,geneticevidence(Wilkinson andFleming 1995)indicatesthat batsroosting
in south-centraland southeasternArizonaarenot thesamebatsasthoseroostingin southwestern
Arizona. Easternbatsapparentlyinhabit differentwinter rooststhanwesternbatsand follow a
differentmigratoryroutealong theSierraMadremountainsinto Arizonain thesummer.

Fleming’sresearchin Sonorain thespringsof 1989-93andhis travelsin mainlandMexico andBaja
Californiain thefall of 1992andspringof 1993,respectively,alsoindicatethatthe lesserlong-nosed
bat is far morecommonin Mexico than Wilson (1985) found in his surveysof Leptonycteris
localitiesduringthesummerof 1983andspringof 1984. Inthespringin Sonora,maternitycolonies
occurin SantoDomingoMine nearAlamos,Cuevadel TigrenearCarbo,on IslaTiburon,and in
PinacateCave(Table3). AnothermaternitycolonynearTajitos,Sonora,wasreportedby Hayward
andCockrum(1971),but its currentstatusis unknown. In thefall of 1992,non-maternitycolonies
of lesserlong-nosedbatswerelocatednearAlamos,Sonora;ChamelaBay, Jalisco:Ajiijic, Jalisco;
andGruta Juxtlahuaca,Guerrero(Table 3). In thespring of 1993, a largematernitycolonywas
locatednearBuenavista,BajaCaliforniaSur(Table3). In addition,numerousbatsofthis species
werecommonlyseenin largestandsof cardoncactusat severallocationsfarthernorth in Baja Sur.
Basedon museumcollections,at leasttwo othermaternity roostsare likely to exist in Baja
CaliforniaSur-- amine nearSanAntonio andacavenearMulege. Thestatusof theseroostsneeds
to be ascertained.In January1993, Rodrigo Medellinvisited a lesserlong-nosedbatcavenear
Tuxtla Guttierez,Chiapas,that hascontainedthousandsof batsin recentyears;he reportedfinding
10,000femalesandtheirrecentyoung.

Many areaslikely to harborsignificantnumbersof lesserlong-nosedbats(e.g. in Sinaloaand
Guerrero)cannotbesafelyvisitedby biologistsbecauseofillegal drugactivities. Hence,acomplete
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surveyofLeptonycterissitesin Mexicois presentlynotpossible.Evenwith incompleteinformation,
however,it is possiblethatthelesserlong-nosedbatpopulationin Mexico currentlynumbersin the
hundredsofthousands.

Thereare two principal reasonsfor the discrepancybetweenWilson’s estimatesof the size of
Leptonyctenspopulationsandcurrentestimates.Thefirst is thatWilson did notvisit manyof the
cavesor minesharboringsignificantpopulationsof Leptonycterisin ArizonaandMexico. Second,
Wilsonmayhavevisitedsomecavesor minesatthewrongtime of theyear. This certainlyis true
in thecaseof thePatagoniaBat Cavein Arizona. Wilsonvisited thecavewhile it wasstill full of
Myotis velifer andbeforethebulk oftheLeptonycterishadarrived. Not finding Leptonycterisbats
in Bluebird Mine is not unusualasotherbat biologists(e.g. V. Dalton)havefailed to find this
speciesthereon occasionsin MayandJune. To an extentthatis not yetfully documented,some
roostpopulationsof lesserlong-nosedbatsappearto be very fluid, andsomebatsprobablyundergo
frequentshifts in roostoccupancy(e.g.,betweentheBlue Bird andCopperMountainMines)within
andbetweenseasonsasFlemingandhis studentshaveobservedin theBahiaKino regionofSonora.
Until the factorsaffectingtheseshifts (e.g.changesin local resourcedensities,socialactivities)are
betterunderstood,it will be difficult to accuratelyestimatetotal populationsizesofthis bat. Because
of this mobility, thetiming ofcensussurveysis critical, particularly thoseinvolving one-dayvisits;
negativeresults(i.e. no batsseen)mustbe interpretedcautiously.This maybe anexplanationfor
someof Wilson’s results. Likewise,caremustbe takennot to double-countbatsmovingfrom one
roost to another.

Surveysand censusesin 1973, 1976, 1977, and 1985 by Howell, Wilson, and otherbiologists
indicatedthat significantdeclineshadoccurredin the lesserlong-nosedbatpopulationsat leastin
southernArizona. Reasonsfor this reporteddeclinehavebeensuggested,buthardevidenceofthe
causeandeffectrelationship,if any, is scantbecauseofthedifficulty in dealingwith awide-spread
migratoryspecies.Howell andRoth(1981)andWilson (1985)citedgeneralhabitatdestructionand
overharvestingof Agaveplantsfor themanufactureof mescalaspossiblecontributingfactors. The
popular press (e.g. Heacox 1989) has publicized the idea of a “fatal attraction” between
LeptonycterisbatsandAgaveplants,but recentwork by GaryNabhan(NabhanandFleming 1993)
indicatesthat “therearevery few placesin Sonoraor anywhereelsein Mexico wherewild Agave
harvestinghaseliminatedasignificantpercentageofnectar-producinggenets[clones].” Evenin the
fewareasthat do showoverharvest,thereare agavesremainingin steeperor otherwiseinaccessible
terrainthatareavailableto thebats. Nabhanhassuggested(pers.comm.)thatvegetative,rather
than sexual,propagationof agavesoccurs in areasof heavy harvesting. Theflowering stalk is
removedbut theoffshootsofthesameplantremainandfloweringmaybe delayedbut theeventual
opportunityis noteliminated. Theharvestof approximatelytwo million agaveheadsper yearfor
mescalproductionin Sonorahasresultedin areductionof agavenectarandpollenresourcesover
300 milesof themigratorypathways,but theextentto whichthisreductionhasasignificanteffect
on thebats,giventheirability to forageoverlong distances,requiresadditionalevaluation.It is
clearthatpopulationpressuresandcontinuedhumanuseof thedesertlandshashad aneffect on the
columnar cacti and agave, and that each year additional acreage is lost in Arizona, NewMexico, and
Mexico andthelong-termeffectsoftheselossesis not known.
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An interestingconnectionbetweenhumanagriculturalactivitiesis thepossibleimportanceofthe
millions of Agave mu.rpheiplanted by the Hohokam and other groupsof native peoplefrom
MagdalenaandCaborcain Mexico to theTontoBasinin Arizonato migratinglesserlong-nosed
bats. This agavespecieswascultivatedandits spreadby nativepeoplesprovidedafood resource
for thebatsthat mayhaveprovidedthemwith resourcesat atime whenotheragavesand columnar
cactusarenotblooming. A. murpheiis areliable,March-April bloomerandits presencemayhave
facilitatedthemigrationsto Arizona. Populationsof A. mnrpheihavesignificantly declinedin the
last400yearssincetheyareno longeractivelycultivated. Wedo notknowwhat effectthis decline
hashad on thesuccessof migrationsduring theearlypartof theseason.

RoostdisturbancesinMexicowould seemto be anobvioussourceofmortality for lesserlong-nosed
andotherbats,but Wilson(1985)foundno overtevidenceofdisturbancein thecaveshe visitedthat
lackedLeptonycterisbats,althoughthis doesnotprecludehumanentranceto thecavesthatleft no
realtrace. Fleminghasseenphotographsofthe destructionby fire of thesebatsin theSierraKino
CavenearBahiaKino, Sonora,yetthebatscontinueto roostthere. Two largeLeptonycterisroosts,
SantoDomingoMine andCueva“La Mina” (Table 3),arelocatedwithin a fewhundredmetersof
townsandarewell-knownby local residents,who seeminglyignorethebats. Recentinformation
on theeffect of military aircraftoverflightsoftheCopperMountainmaternityroosthasnot found
major effectsto roostingbats (Dalton and Dalton 1993). Thus, proximity to humansdoesnot
necessarilyposea threat to Leptonyciterisbats,thoughsuchlocationsmakestheseroosts very
vulnerableto any seriousdisturbance.Finally, CockrumandPetryszyn(1991)summarizelong-term
dataon certainMexicanroosts(e.g.CuevaEl Tigreand SantoDomingomine)thathavecontained
Leptonycterisbatsfor decades.It is importantto rememberthat thelesserlong-nosedbatis sensitive
to disturbancesin theroost,andwedo not haveathresholdlevelofeffectthat is tolerableandwhat
is not. Thattherearesofewmajorroostsknownonly increasestheimportanceof not losingeven
oneroostto humandisturbance.Protectionof roostsitescanonly go sofar, andchangesin local
humanpopulationsattitudetowardbats is notpredictableandthusremainsa concern.

Reasonsfor Listing

Shull (1988)discussedfive reasonsfor listing thelesserlong-nosedbatasan endangeredspecies:
(1) a long-termdeclinein its populations;(2) recentreportsof its absencefrom previouslyoccupied
sites;(3)adeclinein thepollination ofcertainagaves;(4) theresultsof Wilson’s statussurvey;and
(5) concernfor deathofanecosystem.CockrumandPetryszyn(1991)discussin detail why they
believethat this listing is unwarranted.Theirreasoninghasbeenchallengedby Howell (1991)and
this is oneof the issuesthat remainsunderdispute. An analysisof the currently availabledata
providesanopportunityto reviewthesearguments.

1. and 2. Long-term population declinesand absenceof the species-- Except for the
deliberateeliminationof theColossalCavematernityroostby humansandthelackof occupation
in BuckalewCavesincethe late 1960’s,well-documentedevidencethatpopulationsofL. curasoae
havedeclinedin Arizonaor elsewherein recentdecadesis very limited. Howell andRoth (1981)
report that, exceptfor 135-200Leptonycterisin the PatagoniaBat Cave,they did not find this
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speciesin surveysof cavesandminesconductedin 1974, 1976,and 1977. Unfortunately,their
reportis notdetailedenough(i.e. it lacksdatesandlocalities)to documentafinding for oragainst
populationdeclines. Easterla’s(1972)observationson thestatusof Leptonyciterisnivalis in Texas
mayor maynotrelateto L. curasoaepopulationsin Arizona. Evidencesummarizedby R. Medellin
(U.S. Fish and Wildlife Service 1994) is more convincing that populationsof L. nivalis have
seriouslydeclinedin Mexico in recentdecades.It couldwell be that populationsofLeptonycteris
curasoaeand otherbatshavealso declinedin this centuryin Mexico. Suchdeclineshavebeen
documentedfortheMexicanfreetailbat,Tadaridabirasiliensis(Tuttle 1994). Becauseoftheabsence
ofsystematicpopulationcensuses,however,thesedeclineshavenot beenwell-documentedfor most
batspecies.Thecurrentdifferencein professionalopinionon thepopulationsizesatknownroosts
complicatestheevaluationof bothpastandpresentstatusofthis species.

Thereis evidenceto suggestthat at leastone Leptonycterisroost in Arizona, theCopperMountain
Mine, hasincreasedin size in the last two decadeswhile four othershaveheldrelatively stable
numbers.Brown (pers.comm.)visited CopperMountainseveraltimes in theearly 1970swhile it
was still an active mine. She notedthe presenceof severalhundredLeptonycteristhereon
September16, 1971;55 on May 3, 1972;andabout300on June5, 1972.Shedid notseethe10,000
or moreLeptonyctensthathavebeenreportedin somesurveysto occupythat roostin recentyears
sincemining activities haveceased. It is not known if this increaseis the resultof successful
reproductionor if thesebatshavemovedinto themine from anothersite. Thereareno knownroosts
in thevicinity that havebeenabandoned.Brown alsonotednearly400 Leptonyciterisin Bluebird
Mine in September1971andabout1,000therein September1972. Thesenumbersarenotmarkedly
different from presentnumbers. NeitherPetryszynnorCecil Schwalbe(pers.comm.)havenoted
declinesin thenumbersof Lepbonycterisbatsroostingin Cuevadel Tigre nearCarboor in theSanto
Domingomine nearAlamosin theyearstheyhavebeenvisiting thosesites. Finally, numbersin the
SierraKino CavenearBahia Kino havebeensteadyin April during the period 1989-1995(T.
Fleming,unpubl. data).

3. Declinein thepollination of agaves-- Howell andRoth(1981)reportedadeclinein the
seedsetin Agavepalmeri,A. deserti,andA. parryi from thelate 1930sinto the mid-1970sthat
reportedlyparalleledadeclinein populationsof Leptonycterisbats. Thehistoricaldataon Agave
seedsetapparentlycamefrom specimenshousedin theUniversityofArizonaherbarium,although
Howell (1991)hintedthat thespecimenscamefrom theDesertEcologyLaboratoryplantcollection.
Cockrum(in Cockrum and Petryszyn1991) reexaminedavailableherbariumspecimensat the
UniversityofArizonaandreportedthathis observationsdid notagreewith thoseofHowell andRoth
(1981). Thedecline,or lack thereof,of Agave seedset asa consequenceof changesin thebat
populationis anotheroftheareaswherescientistsfamiliar with the lesserlong-nosedbatdisagree.
Therearemany legitimate reasonsfor the different interpretationofthe availabledatafrom the
herbariumrecords. In additionto an apparentconfusionaboutthe locationoftherecordsusedby
researchers,thereis disagreementaboutthestatisticalvalidity of usingmultiple seedcapsulesfrom
an individual plant. Therearealsoexternalfactorsto consider. Specimensfrom differentyears,or
differentareasmayhavedifferentexposureto batpollinatorsbecauseof changesin roostoccupancy
that havenot beendocumented.This planhasalreadyaddressedthe sensitivityof bats to roost
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disturbances.Batsmayor maynot havebeenin that areaatthespecific time theflowerson that
specimenofAgavewasblooming. We do notknowif thereweremanyspecimensbloomingthat
year,sotheuseofany individual Agaveby batsmayhavebeenhigheror lower, with aresultant
differencein percentpollination. Wemaynot knowif thespecimenwaspartofa largeclumpthat
wasmore likely to be foundby foragingbatsor if it wasmoreisolated. Thepresentinformation
doesnotappearto be sufficient to determineif therehasbeenorhasnot beenabat-relateddecline
in seedsetandtheavailableevidenceneedsto be lookedatmorecloselyandadditionalinformation
collectedasnecessary.

4. Wilson’s U.S. Fish and Wildlife survey -- As discussedpreviously,thereareseveralpoints
aboutthis surveythat raisequestionsaboutits completenessin documentingpopulationsizesof L.
curasoaein Arizona and Mexico in 1983-85. The Serviceis requiredto usethe bestavailable
scientific and commercialinformation in making a decisionto list a speciesas threatenedor
endangered.Thestatusreportby Dr. Wilson wasthebestavailablereportofthestatusofthe lesser
long-nosedbatatthat time. Wilson’s reportof 15,016lesserlong-nosedbatsin Mexico and500 in
Arizonain 1985 is smallerby two ordersofmagnitudethanthehighernumbersreportedby some
researchersin 1992-1993(Table 3). It mustalsobenoted,asdiscussedpreviously,that thereis
disagreementabout thesehigher populationfigures with some biologists believing the actual
numbersaremuchlower. Regardlessofwhich figuresarecorrect,therearestill only a fewroosts
known forthis speciesandthevulnerability to extinctionshouldoneormoreofthesebe lost is quite
substantial.

5. Death of an ecosystem-- Fears that the Sonoran Desert will suffer irreparable harm as a
resultof declinesin thesizeofpopulationsofL. curasoaearespeculative.While it is truethatthis
bat is an importantpollinatoranddisperserof columnarcactiandpollinatorofpaniculateagaves,
other animals, including flower-visiting birds and beesin the caseof columnarcacti, are also
legitimateand effectivepollinatorsat some level (McGregoret al. 1962, Fleming et al. 1995).
Numerousothermammalsandbirdsarelegitimatecactusseeddispersers.Animalsotherthanbats
arealsoeffectivepollinatorsofpaniculateagaves(L. Slauson,pers.comm.). Thegreaterrangeof
thecolumnarcactusandpaniculateagavesin Arizonathanwhatis knownfor the lesserlong-nosed
batsalso raisesquestions. Are plantpopulationswheretherearebatsaspollinators more adapted
to batsthanthosewherethebat hasnot beenfound? In addition, therehavebeenmanyhuman
relatedimpactsto thedesertecosystemwhichmayplay a significantrole in thefuturedistribution
oftheseforageplant species.Grazing,roadconstruction,urbandevelopment,introductionofnon-
native plant speciesand collecting are all factors affecting thesespecies. Disappearanceof
Leptonycterisbatsfrom the SonoranDesertwould likely resultin reducedfruit and seedset in
columnar cacti and paniculateagaves,but the demographicconsequencesof this reductionto
populationsofplantsandanimalscannotbe determinedwithout furtherstudy. Whatcanbe said at
this pointis thatviablepopulationsofforagespeciesthroughouttherangeof the lesserlong-nosed
batmustbe maintainedoverthe long termif thebat is to survive.

ConservationMeasures
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LeptonycteriscurasoaecurrentlyhasFederalprotectionasan EndangeredSpecies,andits statusin
Arizonais StateEndangeredon thelist of ThreatenedNativeWildlife in Arizona, 1988. Federal
agenciesaremandatedby law to protectthesebatsandconsiderall potential impactson its biology
in landmanagementpracticesthroughconsultationundersection7 of theEndangeredSpeciesAct.
Protectionandmanagementof its habitatrequirements,includingcaves,mines,foodplants,etc.,are
included in managementplansof theappropriateNationalParkServiceMonuments,U.S. Fishand
Wildlife ServiceNationalWildlife Refugesin Arizona, andlandsmanagedby theBureauof Land
ManagementandtheU.S. ForestService. In addition,asa listed endangeredanimal,the lesserlong-
nosedbat is protectedagainsttaking undersection9 of the Act. Takeis definedasto “...harass,
harm,pursue,hunt, shoot,wound,kill, trap,captureor collect,or attemptto engagein any such
conduct...”andpermitsmustbe obtainedfrom theServicefor all researchon thespeciesthatcould
resultin take. TheArizonaGameandFishDepartmentmaintainsa databaseon thebiologyand
distributionofL. curasoae.This databaseis availablefor useby otherStateandFederalagencies
in preparingimpactstatementsand managementplans.

L. curasoaeis one of 13 speciesof mammalslisted (as threatened)in Mexico’s embryonic
EndangeredSpeciesactof 1991.While no activeprotectionis currentlybeingprovidedfor Mexican
endangeredspecies,this listing is takenseriouslywhendecisionsaremade regarding: the issuing
of scientific researchpermits to Mexican nationals and foreign scientists by the office of
ConservacionEcologicade los RecursosNaturales,Secretariade DesarrolloSocial(SEDESOL),
export permits from theoffice of Flora y FaunaSilvestres,Secretariade Agriculturay Recursos
Hidraulicos(SARH),andenvironmentalimpactstatementsassociatedwith governmentandprivate
developmentprojects. This Act was reviewedin 1993 with the goal of providingmore active
protectionfor endangeredspecies.

In large part, conservation of the lesser long-nosed bat in Arizona is relatively straight-forward
becausemost majormaternityroostsand manyof thetransitoryroostsknown areon Federally
owned lands (Organ Pipe CactusNationalMonument,CabezaPrietaNationalWildlife Refuge,and
U.S. ForestService)wherea levelofprotectionundersection7 exists. Old ManimonMine, located
on the Tohono O’odham Nation, is a remote site whose protection by gating would be supported by
the tribe (A. Smith, pers.comm.). ColossalCave,whichhousedamaternityroostuntil the 1960s,
hasrecentlybeenmodified to allowrecolonizationby bats. Thus, no newlandacquisitionis needed
to protectknownmajor Leptonycterisroostingsites,althoughthismaychangeif additionalroosts
are found off Federal lands. The provisions of the Mining Act of 1872 do complicate the issue of
protecting roosts in mines, or in areas that would be affectedby mining, sincetheFederalagencies
may be restricted in denying or modifying some projects.

At least three major Leptonycteris roosts in Mexico, the Isla Tiburon Cave, Pinacate Cave, and Isla
San Andres Cave, are located in federally protected areas and are generally inaccessible to humans.
Others, as discussed earlier, are near to human settlements and while these roosts may not have been
disturbed in the past, societal changes in the human population could lead to disturbances in the
future and efforts to prevent such changes are very important.
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Major foodplants,columnarcactiand agave,areprotectedundertheArizonaNative PlantLaw
(A.R.S. Chapter 7, Article 1) by the State of Arizona. This law does not provide protection for these
speciesfrom all threats, but does prevent illegal harvest andpromotessalvageof specimensin areas
wheredevelopmentis going to occur. The lawdoesnot go far enoughto ensurethattheseplants
will be safeguardedin viablepopulationsoverthelong term. Thesection7 requirementsof theAct
do providea level of protectionfor theseplantssincetheirpresenceis requiredfor the bats to
maintaintheirpopulations,but this protectionis limited becauseof lackof knowledgeofwhat is
neededin foraginghabitatto supportthe roostpopulations. Thereis likely a continuinglossof
forage plants and their habitat in Arizona and New Mexicobecausetheprotectionsavailablearenot
sufficient to completely stop this loss.

Columnarcactiandagavesare not federally protected in Mexico; however, so major food plants
remainevenmorevulnerableto humandisturbance. Destructionof columnarcacti is occurring
alongthewestcoastofmainlandMexico andBajaCaliforniawith theconstructionof resortsand
golf courses and in inland Sonora and Baja California Sur with the expansion of agriculture. The
local mescal industries continueto takelargenumbersofagavesfrom thewild. Exactlywhatthe
effects of this harvest are to the local agavepopulationsand to the bats thatdependuponthemhas
not been specifically determined; however, very few plantpopulationscancopewith overharvest
over any significant length of time. What a safe harvest level for agaves might be has not been
determined. Lossof foraging habitat in Mexico is thus an important concern for the long term
stability andpersistenceofbatpopulations.

In additionto protectionof Leptonycterisroostsitesandfoodplantsin Arizona,thisspeciesis the
subjectofactivemonitoringandresearchprogramsin Arizona,NewMexico,andMexico. Programs
at OrganPipe CactusNationalMonumentinclude severalnon-intrusivecensusesof theCopper
Mountainroost annually,environmentalmonitoring of the roost, analysisof fecal samples,and
assessmentof theimpactof low-flying military aircrafton bats. Additionally, work is beginningto
correlatebatarrival timeswith flowering of forageplant specieson OrganPipe CactusNational
Monumentand in the Portalareanearthe ChiricahuaMountainsin easternArizona. This is a
cooperativeeffort that includesthe National Park Serviceand Bat ConservationInternational.
Annual censuses areconductedattheBluebird Mine, thePinacateCave,PatagoniaBat Cave,and
Stateof TexasMine. ScottAltenbachhasbeenmonitoringtheactivity ofLeptonycterisbatsin the
Animas Mountains of NewMexico in recent years. Monthly censuses were conducted at the Isla
SanAndresCavein 1993-94. Surveys conducted in SaguaroNationalMonumentandFt. Huachuca
haveidentifiedroostsitesfor small populationsofL. curasoae.Conservationmeasurestakenby the
CoronadoNationalForestin Arizonaincludesettingstandardsandguidelinesfor the protectionof
cavesandroostsites,caveandmineprotection,inventoryingandmonitoringactivities,educational
activities,and protectionof agavepopulations.Finally, foragingstudieswereconductedin 1993
near the Old MammonMine and on CabezaPrietaWildlife Refuge. Flemingandhis studentsand
collaboratorsare studying: the geneticstructureof L. curasoaethroughoutits range (including
Venezuela)using DNA techniques;foragingbehaviorandits influenceon thegeneticstructureof
columnarcactiatBahiaKino, Mexico; digestivephysiology;diet usingcarbonand nitrogenstable
isotopetechniques;andpollination biology and seeddispersalofMexicancolumnarcacti.
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II. RECOVERY

Objectivesand Criteria

If themostrecentcensusnumbersarecorrect,thelesserlong-nosedbathashadasubstantialincrease
in numbers since the status surveys of 1984-85. Its population sizes appear to be far larger (by two
ordersofmagnitudein Arizonaalone)thanwasknownin 1985,andits numbersat somelocations
appearto berelativelystablefrom year-to-year. As mentioned previously, there is some question
about the correctness of these numbers that requires additional investigation. Wealso do not know
where these additional bats came from. Is this an actual increase in numbersresulting from
successfulrecruitmentof youngto the adult population or is the increase the result of abandonment
of other roosts and thus higheroccupancyoftheremainingroostsorwerethesebatsalwayspresent
but not located by earlier censuses?The Servicecannotdeterminethe answers,and the clear
disagreementbetweenscientistsfamiliar with thespeciesonly addsto the uncertaintyaboutthe
statusof this species. The actualnumbersof this speciesperhapsis a secondaryconsideration.
Regardless of actual numbers, because of its gregariousroostingbehavior,this specieswill always
be vulnerable to catastrophic population loss through humandisturbanceof its roost sites. The
number of such sites, especially those that apparently can support large numbers of females and their
young,apparentlyis very limited. Lossof evenonesuchsitecouldeliminatea significantportion
ofthetotal populationandcontributeto theextinctionofthespecies.

Equal consideration must be given to protecting the habitat of the forageplant speciesessentialto
the survival of this species. Maintenance ofroostsiteswithout assuringthattherewill be viable
populationsofcolumnarcactus,Agavespeciesandotherfoodplantswithin an appropriatedistance
doesnothingto stabilizethe statusof the speciesandpromoteits recovery. Thepopulationsof
forage plantsalongmigrationroutesis alsoan importantconsiderationin therecoveryof this bat.

This recovery plan outlines the stepsnecessaryto downlist L. curasoae from endangered to
threatened. Recovery actions for the species stress protection of known roosts and feeding habitat
(including populationsofcolumnarcacti andpaniculateagaves),populationmonitoringfor aperiod
of at least5 yearsat key sites throughoutits knownrange,developmentof a public education
program on the beneficial aspects of bats in Arizona,NewMexico,and Mexico,anddevelopment
of a research program to answerquestionscritical for its management(e.g., Whatarethe roost
requirements of this species? What are the foraging areasof specific roosts? What is its
reproductive cycle and mating system?).

The lesser long-nosed bat will be considered for downlisting when:

1. Eachmajorroostpopulationin ArizonaandMexicohasbeenmonitoredyearlyfor at leastfive
years. Roosts to be monitored include the three major maternityroostsin Arizona (Copper
Mountain Mine, Bluebird Mine, and Old MammonMine) and threemajor “post-maternity”
roosts (Patagonia Bat Cave, State ofTexasMine, andHilltop Mines)and at leastfour major
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roostsin Mexico (e.g., PinacateCave,SantoDomingo Cave,SanAndresCave,andRancho
Tempisque Cave).

2. Results of the monitoring in #1 indicatethat populationsin all roostshaveremainedstable(+
10%) or have increased in size for a period of at least five years following approvalof this
recoveryplan. Populationfiguresto be usedas thebaselinearethehigher figures includedin
this recovery plan.

3. Sufficientprogressin theprotectionof bothroostsandforageplanthabitatsthatsupportthose
roosts from disturbance or destruction must have been made.

4. No new threats to the species, its roost or foraginghabitats,havebeenidentifiedandcurrently
known threats have not increased significantly.

Achievementof thedowulisting criteriadoesnot automaticallymeanthespecieswill be downlisted.
The Servicemust considerall aspectsof the statusof the speciesbefore adecisionis madeto
downlist. Thesecriteria are preliminary andmay be revisedon the basisof new information
obtainedor developedduringthe implementationof the plan.

Step-down and Narrative Outline

1. Protect,monitor, andsurveymajorroostsites
11. Protectknownroostsites.

111. Administrative/management actions.
112. Physicalprotection.
113. Interagencycooperation.
114. Law enforcement.

12. Monitor roosts
121. Establishamonitoringprotocoland schedule.
122. Establish a repository for census information.

13. Check historical roost sites and survey for new roosts
131. Ascertainstatusofhistorically knownroostsatappropriatetimesof theyear
132. Survey likely areas in the U. S. and Mexico at appropriate timesto locatenew

roosts

2. Protectforagingareasandfoodplants
21. Determinetheforagingareasandcharacteristicsof thoseareasfor representative

roosts
211. Describelandscapefeaturesof suitableforaginghabitat.
212. Clarify role of lesser long-nosed bat in pollination and seed dispersal of forage

plantspecies.
213. Describe effects of human uses on populations of forage plants.

22. Administrative/managementactions.
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23. Interagencycooperation.
24.Law enforcement.

3. Publiceducation
31. Designeducationalprogramsfor theU. S. andMexico
32. Implementtheeducationalprograms

4. Research.
41. Determine microclimate and physical conditions present in representativematernity

and non-maternity roosts attimesof occupancy.
42. Determinethereproductivecycle andmatingsystemof this species.

421. Determine the reproductive cycle.
422. Determinethematingsystem.

43. Determinenormalbehaviorpatterns.
431. Describeexit behavioranddeveloprangeof densityfiguresfor visual counts.
432. Describemigrationandusepatternsbetweenroosts(both maternityto maternity

andmaternityto post-maternity).
433. Describefactorsinvolved with abandonmentof roosts.

Narrative Outline for RecoveryActions

1. Protect,monitor~ andsurveyinajnrmoslsites.This is themostimportantgoalfor continued
survival of thelesserlong-nosedbatthroughoutits historicrange. Properprotectionof its major
roostswill ensurethatthis specieswill not go extinct. Accuratedataonpopulationtrendsare
needed,hencemajorroostsneedto be monitoredannually. Althoughmanylesserlong-nosed
bat roosts are known, it is likely that new ones (e.g., the State of Texas Mine in south-central
Arizona) will be found with additional surveying. Additional roostsundoubtedlyoccurin
Mexico. Theseshouldbe locatedandprotected.

11. ProtecLknownxroostslies. At least four major maternity roosts (Copper Mountain Mine,
Bluebird Mine, IslaTiburonCave,PinacateCave)and two otherroosts(Isla SanAndres,
GrutaJuxtlahuaca)arecurrentlyunderFederalor local protectionin theUnitedStatesand
Mexico. Continuedprotectionof theseroostsis essential. Other importantroosts in
Arizona(Old Manimon Mine, Patagonia Bat Cave, State of Texas Mine, Hilltop Mines)and
Mexico (SantoDomingo Mine, Cueva“La Mina,” RanchoTempisqueCave) shouldbe
protectedthroughappropriatelegal channels.

111. Administrativeactions. Agenciesshould developmanagementplans for known
rooststhatproviderestrictionorclosuresto humanaccessduringall timeswhenbats
are present. Agencies should evaluateand implement protective mechanisms
availableto themunderStateandFederallaws.



27

112. PhysicaLprotection.If foundto be necessaryby monitoringof roostsites,protection
of roosts with gatesandotherphysicalbarriersshouldbe considered.It is important
that gating or fencingbe “bat friendly,” i.e. shouldbe easily traversedby batsand
should not unduly expose them to terrestrial oraerial predators.

113. Interagencycooperation. Communicationbetweenagenciesand other interested
partiesin the locationandconditionsatknownornewly locatedroostsis essential.
It is especiallyimportantto keeproostvisits to theminimumneededfor monitoring.
A centralrepository for roost information,suchasthe Arizona NaturalHeritage
database,would facilitateinformationexchange.

114. Law enforcement. Enforcementof all pertinentlaws and regulationsshould be
providedall knownroostsites.

12. Monitorroosts. Accurateannualcensusesof importantroostsareneededto determine
population trendsin this bat. Theseroostsshould include, but not be limited to, the
following: CopperMountain Mine, Bluebird Mine, Old MammonMine, PatagoniaBat
Cave,StateofTexasMine, Hilltop Mines, PinacateCave,Cuevadel Tigre, SantoDomingo
Mine, Isla SanAndresCave,Cueva“La Mina,” Grutade Juxtlahuaca,RanchoTempisque
Cave.

121. DcveloiparnonlioringprotocuLancLscheduk.Accuratecensustechniquesneedto be
developedthatminimizedisturbanceto thebatsbut whichprovidereliableestimates
ofpopulationsizes. V. andD. Daltonaredevelopingtechniquesusing infraredvideo
equipmentthat may addresssomeof theseissues. Othermethodsshould also be
evaluated. Alternate low-techmethodsareneededfor censusingmost Mexican
roosts. Becauseofthefluidity ofpopulationsofthis bat,the schedulingofannual
censusesat roostsis critical. Schedulingmayneedto be flexible enoughto ensure
roostsareoccupiedatthetime ofthecensus.

122. Establislioneor morelocationsfor thedepositionof annual censusandothei
data. The conductof annualcensusesand otheractivities pertainingto this
speciesneedsto be coordinatedbetweenappropriateU. S. and Mexican
agencies.

13. Check historical roost sitesandsurvey rnew~roosts.Recoveryof this species
requiresthatwe haveasmuchinformationaspossibleaboutthe locationandstatus
of activeroostsofthis species.Regularsurveysshouldbe conductedto ascertainthe
statusofhistoricallyusedroostsandto locatenewroosts.

131. Surveyliistoricallyi=nownroosts.If it doesnotalreadyexist,acentraldatabase
ofknownroostsitesneedsto be established.Theseinclude,but shouldnotbe
limited to, roostsin Arizona, Sonora,andBaja Californiamentionedearlier in
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this plan. Theseroostsshouldbe visited at appropriatetimes ofthe yearto
ascertaintheir useby L. curasoae.In visiting theseroosts,caremustbetaken
to avoidunduly disturbingthebats.

132. Surveyfor newroosts. It is likely that newroostsof thisbatwill be locatedin
theUnitedStatesandMexico. Preliminarysurveysshouldbeconductedin the
“off-season”whenmigrantbatsareabsentfrom their springandsummerroosts.
Presenceofpollen “splats” andcactusseedsandpulparereliableindicatorsof
theuseof aroostby Leptonycterisbats. Suspectedroostsshouldbe cautiously
revisitedduring thespringor summer.

2. Protect foraging areasand food plants. Columnar cacti and agavesprovide critical food
resourcesfor this bat. Populationsof theseplantsneedcontinuedprotectionto sustainnectar-
feedingbatpopulations.A critical needin this areais informationaboutthe sizeof theforaging
areasaroundroostssothat adequateareascanbe protected. This informationwill indicatethe
minimumareaneededto supportaroost ofnectar-and fruit-eatingbats.

21. DciteminAheloragingareasandcharacterisficisofthose~areasfor representativeroosts

.

Radiotelemetryorothersuitabletechniquesshouldbe usedto determinetheforagingradius
of roostssuchasCopperMountainMine, PinacateCave,andHilltop Mines. Thesestudies
shouldinvolve taggingat least15 randomlyselectedindividualsat appropriatetimesof the
year.

211. Describelandscapefeaturesof suitableforaginghabitat. Informationon densitiesof
forageplants,spatialrelationsbetweenareasidentifiedasusedby batsandtiming of
foodavailability shouldbe collectedto assesstheneedto protectormanageforage
planthabitatto provideadequateforageopportunities.

212. Clarify theroleofthe lesserlong-nosedbatin pollinationandseeddispersalin forage
plantspecies. Although much is known about the role this species plays, thereis an
ongoing controversythat should be addressed. Resolutionof this issue would
contributeto thedevelopmentofforageplantmanagementplans.

213. Describeeffectsof humanuseson populationsof forage plants. The lossor decline
in forage plant populations due to urban development, livestock grazing, recreation,
harvest for commercial purposes (examples are sale of cacti and use of agave heads
for mescal production),introductionof non-nativeplant speciesandotherfactorsis
asignificantthreat to the long-term stability of lesser long-nosedbat populations.
Effects to foragingareasaroundroostsandalong migratorypathsshouldbothbe
consideredin thisevaluation.

22. Administrative/managementactions. FederalandState agenciesshoulddeveloplong-term
strategiesto maintain the health of columnar cactus and agavepopulationson their lands.
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Developmentofstandardsthatassessthelikely importanceof specificplant standsasafood
resourcefor fruit eatingbatswould facilitatemanagementplanning in areasaroundroost
sites. Agenciesshouldevaluateandimplementprotectivemechanismsavailableto them
under State and Federal law.

23. Interagenciyxooperation. Communicationbetweenagenciesandotherinterestedpartieson
issuesrelatedto foodplants,especiallytheeffectsofmanagementactionsandconditionand
distribution of food plants, is essential to maintaintheviability oftheresource.Information
on continuing losses to forage habitat should be compiledby agenciesin a common
repository.

24. Law enforcement. Enforcementofall pertinentlaws andregulationswill provide some
level ofprotectionfor foodplants. Additional legalprotectionfor forageplants,especially
in Mexico, shouldbe sought.

3. Pjubliceducatinn.While the“image” ofbatshasimprovedgreatlyin theU.S. in recentyears,
thankslargely to theefforts of Bat Conservation International, much canstill be doneto present
batsin general,and the lesser long-nosed bat in particular, asbeneficialandinterestingmembers
of arid habitatsin theUnitedStatesandMexico. Visitor centersat OrganPipeCactusNational
Monument,CabezaPrietaWildlife Refuge,ChiricahuaNationalMonument,andCaveCreek
RecreationalArea shoulddevotespaceto a Leptonycteris-cactusor -Agaveexhibit to inform
people about this aestheticallybeautifulandbiologically importantinteractionbetweenbatand
plant. Efforts to developa programin bat educationin Mexico should be accelerated. A
cooperative effort between Bat Conservation International and appropriate Mexican
conservationandeducationalagenciesshouldbe encouragedto developeducationalmaterials
(e.g.postersandbooklets)for usein primaryand secondaryschools. Thoseareashousinglarge
roostsof Leptonycterisbats (e.g. BahiaKino, Alamos, and Aduana in Sonora;Chamelaand
Ajiijic in Jalisco; and RanchoTempisquein Chiapas)should be speciallytargetedfor the
distributionofthesematerials.An informedpublic is essentialfor conservingbats,their roosts,
migratory pathwaysandforageplants.

31. Designed~ucationalprogramsfor theu.S.andMexico. In theU.S.,this taskshouldinvolve
acooperativeeffort betweenstateandfederalagenciesandBat ConservationInternational
(BCI). A similar cooperativeeffort needsto be establishedbetweenappropriateMexican
federal and state agencies and BCI.

32. Implementthe educationaLprograms.Educationalprogramsareonly ofuseif completed
andpresentedto thepublic. Agenciesandotherinvolved partiesshouldtakethenecessary
stepsto providethis informationto thepublic.
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4. Research.Severalaspectsofthebiology andhabitatpreferencesof L. curasoaecurrentlyare
incompletely or poorly known. This information is necessary for making informed decisions
concerningtheconservationofthis batandmanagementof its critical resources.

41. Determinethemicroclimaticandphysicalconditionspresentin representativeinaternityand
pisv-lnaternityrnost&attimesnLoccupancy.Leptonycterisbatsoccupysomecavesand
minesbutnotothers. Wecurrentlydo not understandhowdifferentphysicalandbiological
factorsinfluenceroostchoicein this bat. A comparisonofthephysicalfeaturesofoccupied
andunoccupied(or abandoned)roostsitescouldhelpto answerquestionsregardingroost
choice. We needto knowmuchmoreaboutfactorsthatareresponsiblefor changesin roost
use to understand the dynamicsofL. curasoacpopulations.

42. Determinethereproductivecycle andmatingsy~temofthissnecies.The reproductivecycle
andmatingsystemofthis bat is notyet known. This informationis crucial for determining
thereproductivepotentialandgeneticstructureof thespecies. Determinationof mating
sitesin theU. S. andMexico is critical for developingarealisticconservationplanfor this
bat.

421. Determinethereproductivecycle.We needanswersto thefollowing questions.Do
femalesresidingin Mexico andtheU.S. give birth to oneor two young peryear?
How long do femalesandtheir recentoffspringremaintogether?Do femalesand
their recent offspring migrate together or independently? Howdo young bats learn
migratoryroutes?

422. Determine the mating system. Currently unansweredquestionsinclude:wheredoes
mating takeplaceand what is the form of themating system? Are adult males
sexually activeyear-round? How doesthe mating systeminfluence the genetic
structure of this bat within and between roosts?

43. Determine normalbehaviorpatterns.Thereareseveralaspectsof behaviorthatareunclear
or unknown. Developmentof appropriatecensustechniquesand managementplans for
roostsrequirethatweunderstandhow the bats use these areas.

431. Describe exit behaviorand.develop range of density figures for visual counts. There
is a questionasto how batsleave the roostto forage. Whetherthereis or is not
“swirling” at theentranceto theroost cangreatlyinfluencecounts. Differentroosts
mayalsohavedifferentexit patterns.Thereis informationon densitiesof batsin the
roosts,but it would beusefulto refinethesefiguresfor usein censusefforts. Declines
or increasesin batpopulationscannotbe documentedwithout accuratecensusdata.

432. Describemigrationandusepattern~betweenrQosts4lotlLmaternitylolnatemityand
maternityiopost-maternity).Movementsofbatsbetweenroostsclearly occurs,but
it is notclearwherebatsin aparticularroostcamefrom. Knowing this information
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would assistin determiningeffectsofactionsthatmay affectone or anotherroost,
clarify censuscounts,anddevelopmentof managementplansfor roostsandforage
planthabitats.

433. Describefactorsinvolved with abandonmentofroosts. How andwhybatsabandon
roostsis partiallyunderstood,but additional informationon the thresholdlevel of
disturbanceneededto refine managementof roosts and determine levels of
disturbancethatcanbe allowed for research. Other factorsthat needto be examined
are the timing of the disturbance,types of disturbances,and the time neededto
recolonizean abandonedroost. Understandinghow batsuseroostsin concertwith
eachotherwill contributeto this research.
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V. ImplementationSchedule

The following implementationscheduleoutlines actionsand costsfor the lesserlong-nosedbat
recoveryplan. It is aguidefor meetingtheobjectivesdiscussedin PartII ofthis plan. Theschedule
indicatestasknumbers,priorities, durationsandestimatedcosts. Thesetasks,if accomplished,
shouldenablethedownlistingof this speciesto threatened.Thelevelsof fundingcontainedin the
implementationscheduleareestimates.Actual funding needswill haveto be calculatedatthetime
an elementoftheplanis implemented.Inclusionofthesenumbersin theplandoesnot commitany
agencyto expendthesefunds.

This list containssomeagenciesor groupsthat maybe involvedin implementationofthis recovery
plan. Becauseofthe largerangeofthespecies,mostif not all, identifiedpartieswould be involved
in somewayin the implementationofany specificelementof theplan. For thisreasonthereis no
“Lead Agency” column in the implementationschedule. It can be assumedthat the Arizona
EcologicalServicesOfficeof Region2 of theFishandWildlife Servicewill actastheleadagency
in theUnitedStateswhennecessary,or will delegatethat role to one of theotherinvolvedparties
for specific tasks. Coordinationwith cooperatingagenciesand groups in Mexico may be
accomplishedthroughseveralavenues.In additionto the groupslisted below, researchersfrom
severaluniversitiesin theUnitedStatesandMexico will contributeto therecoveryeffort.

U.S. FishandWildlife Service
Bureauof IndianAffairs
BureauofLandManagement
NationalParkService
U.S.D.A. ForestService
DepartmentofDefense
ArizonaGameandFishDepartment
ArizonaDepartmentof Agriculture
Secretariade Agriculturay RecursosHidraulicos,Floray FaunaSilvestres(Mexico)
Secretariade DesarrolloSocial, Instituto Nacionalde Ecologia(Mexico)
TohonoO’OdhamNation
Bat ConservationInternational

Prioritiesin Column2 ofthefollowing ImplementationScheduleareassignedasfollows:

Priority 1 -- An actionthat must be takento preventextinctionor to preventthe speciesfrom
decliningirreversiblyin theforeseeablefuture.

Priority 2 -- An action that must be taken to prevent a significant decline in species
population/habitatquality or some other significant negative impact short of
extinction.

Priority 3 -- All otheractionsnecessaryto providefor full recoveryofthespecies.
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In thedurationcolumn, numbersareyearsneededto completethetask. A continuingtask(cont.)
will continueonceimplemented.An ongoingtask(ongo.)is alreadybeingimplemented.



Iinplemcntation Schedule

Costs(thousandsof dollars)
Task Priority Duration FY96 FY97 FY98 FY99 FY20 Total

111 1 cont. 20 20 5 5 5 55
112 2 cont. 2 2 2 2 2 10
113 2 cont. 2 2 2 2 2 10
114 1 ongo. 5 5 5 5 5 25
121 1 2 15 15 - - - 30
122 2 1 10 - - - 10
131 1 5 50 50 50 50 50 250
132 2 5 20 20 20 20 20 100
211 1 5 20 20 20 20 20 100
212 3 5 10 10 10 10 10 50
213 2 5 20 20 20 20 20 100
22 1 cont. 5 5 5 10 10 35
23 2 cont. 2 2 2 2 2 10
24 1 cont. 5 5 5 5 5 25
31 3 2 10 10 2 2 2 26
32 3 cont. 2 2 2 2 2 10
41 2 2 - - 20 20 - 40
421 2 2 15 15 - - 30
422 2 2 10 10 - - 20
431 2 2 10 5 15
432 2 3 - - 20 20 20 60
433 1 5 10 10 10 10 10 50

Total 243 228 200 205 185 1061



42

AppendixA. PublicReview

Theavailability ofthedraftrecoveryplanfor public reviewwasadvertisedin theEederalRegister
on January4, 1994,with copiesmailedbeginningon January12. A 60-daypublic commentperiod
wasprovided. Seventeenlettersof commentandtwo annotatedcopiesof thedraftwerereceived.
Thelist of commentersfollows:

Federalagencies
Mr. Louis Volk, USDA ForestService,Albuquerque,New Mexico
Mr. RobertX. Barry, Luke Air ForceBase,Arizona
Mr. Tony Maciorowski,EnvironmentalProtectionAgency,Washington,D.C.
Mr. VernonPalmer,PhoenixAreaDirector,BureauofIndianAffairs,Phoenix,Arizona
Mr. JamesA. Barber,PapagoAgency,BureauofIndianAffairs, Sells,Arizona
Mr. LesterRosenkrance,StateDirector,BureauofLandManagement,Phoenix,Arizona
Mr. RonNowak,FishandWildlife Service,Washington,D.C.
Ms. LauraThompsonOlais,CabezaPrietaNationalWildlife Refuge,Fish andWildlife
Service,Ajo, Arizona**

Mr. R. ClayCummingham,GeneralSuperintendent,SouthernArizonaGroup,NationalPark
Service,Phoenix,Arizona

Stateor local agencies
Mr. DuaneShroufe,Director,ArizonaGameandFishDepartment,Phoenix,Arizona
Mr. William C. Scalzo,Director,MaricopaCountyParksandRecreationDepartment,Phoenix,
Arizona

Privatecitizens
Dr. Virginia Daltonand Mr. DavidDalton,Tucson,Arizona
Ms. PamelaPrideEaton,TheWildernessSociety,Washington,D.C.
Dr. DonnaHowell, Tucson,Arizona(twoletters)
Ms. SarahSchmidt,Portal,Arizona
Ms. EleanorG. Wootten,Friendsof Batsof New Mexico, Las Cruces,New Mexico

Mexico
Dr. OscarSanchezHerrera,Directorde Floraand FaunaSilvestres
Dr. RodrigoA. Medellin,Centrode Ecologia,UniversidadNacionalAutonomade Mexico**
Dr. EnriquetaVelarde,Instituto NacionaldeEcologia

** providedcommentswritten on thedraft, thesewereincorporatedasappropriate.
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AppendixB. LettersofComment

All personallettersof commentarereproducedin this Appendix. All commentswerereviewedand
consideredin finalizing therecoveryplan. Responsesto commentsweredealtwith in two ways:(1)
editorialcommentsandcorrectionsoffactual errorswereincorporateddirectlyinto thetextofthe
plan; or (2) commentsconcerningplan contentwere addressedin specific responses,although
similar commentsweregroupedtogetherandansweredasone. Thesespecificresponsesaregiven
in AppendixC. Numbersin themarginsofthe lettersof commentin this appendixrefer to the
appropriateresponsegivenin AppendixC.
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Translationof letterof commentfrom Dr. Velarde.

I refer to your letter requestingcommentson thelesserlong-nosedbat Leptonycteriscurasoac
yerbabuenae.

Theparticularcommentsfollow. First, acceptmy apologyfor sendingthe informationafterthe
requesteddateowing to thesituationthat I requestedtheopinionof aMexicanspecialistaboutthe
recoveryplanfor the lesserlong-nosedbatwhohad thefollowing comments.

- Theinformationwith regardto yourplan is very well basedby thestudyofthepopulationsof
Arizona and New Mexico and to a lesserextent for the populationsof Sonoraand Baja
California,but practicallynothingfor thepopulationsin therestof Mexico thatcomprisethe
majorpartofthe distributionof the species,for whichreasonit is necessaryto studywithout
delaythefluctuationsin batpopulations.I amin agreementwith theauthorsthatthespeciesis
not in dangerof extinction.

- Additionally, theabovementionedplandoesnot mentionany concreteactionfortheprotection
of thespecies,sinceprotectingthevegetationthatprovidesfoodsandthesitesof refugeis very
difficult owing to thedistributionof thespecieswhich encompassesatleastall thePacific slope
of Mexico andto protectall this areais not realizable,for this reasonit would be betterto
establishareasor strategicpointswhereyou canaccomplisharealandeffectiveprotectionof
theenvironment.

- Basedon theabove,the“Direcci6nGeneral“is analyzingthestrategicareasfor your study. It
is in this sense,that I solicit informationfrom you regardingthefeasibility of your agency
exploringthepossibility ofobtainingeconomicaidwith thepurposeof instrumentingtheabove
planfor Mexico for whichreasonwe would proposeaMexicanspecialistwho in coordination
with youcouldbring aboutthis multifacetedplan.

Without otherparticulars,I reiteratemy mostdistinguishedconsideration.

Dr. EnriquetaVelarde
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AppendixC. Responsesto Comments

1. TheServiceappreciatesyour interestandcooperationin thedevelopmentandimplementation
oftherecoveryplanfor the lesserlong-nosedbat.

2. Commentshavebeenincorporatedinto theplanwhereappropnate.

3. The intent of item 121 in the step-downoutline (item 2 in the final recoveryplan) is to
highlight the importanceof healthy,self-sustainingpopulationsof foodplants,especiallythose
within theforagingareaofaroost. While general“ecosystemmanagement”maybe sufficient
to addresstheseissuesover the largescale,theremay be localized situationsthat require
specificmanagementactionsorplans. Suchissuescould includeprescribedburning,livestock
grazing,recreationalopportunities,landdevelopmentor mining.

4. The mapsshowingthe rangeand importantroostsof the lesserlong-nosedbathavebeen
includedin thefinal recoveryplan. TheServicedoesnotbelievethat locationdataprovided
in thesemapsis too specific orpresentsarisk to thebat.

5. Many commentswerereceivedconcerningtheappropriatenessof listing thelesserlong-nosed
batasanendangeredspecies.Thesecommentsfocusedonthe differencein opinionbetween
scientistsfamiliar with thespecieson thesizeofpopulationsassociatedwith knownroosts.
TheServiceis requiredto list speciesbasedon thebestscientificand commercialinformation
availableat thetime the listing is developed.At the time the specieswas listed,available
informationstatedthat populationswerelow. Sincethattime, additionalinformationhasbeen
presentedon the numbersof batsusing theknown rooststhat indicatepopulationsmay be
largerthanpreviousdatasuggested.Thesefiguresremaina sourceofcontroversywithin the
scientificcommunity.

The Servicestandsby its listing of the lesserlong-nosedbat. Even if populationsizesare
larger,thenumberofmajorroostsremainssmall and lossof any majorroostsites,especially
maternityroosts,couldhaveseriouseffectsto speciessurvivalregardlessofthenumberofbats
in a particular roost. The final recoveryplan attemptsto deal with the controversyby
recommendingadditionalmonitoringof roostsandresearchto addressotherthreats.

6. Someearlyworkon thelesserlong-nosedbatresultedin stagedphotographsofbatsandAgave
schnittii. Information sincethenindicatesthat batsdo not usethis agavespeciesasa food
sourcein thewild. ResearchhasshownthatA. pailmeri,A. parryi, andA. deserti,all paniculate
agaves,arethreeofthemainfoodplantsin theUnitedStates.

7. Informationwascorrectlystatedin thedraft.
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8. The questionof populationsize hasbeenaddressedin commentresponse#4. The Service
recognizesthe needfor additional inventorywork to locate additional roostsand this is
includedin thestep-downoutline. TheServicedoesnot believethatthebiologyor statusof
this speciesis sufficiently knownto justify delistingatthis time. A fuller understandingof the
placeof the lesserlong-nosedbat in the Sonorandesertis neededbeforedelistingcan be
justified.

9. Thepurposeof theproposeditem is coveredin item 12.

10. Photographsaredifficult to reproduceunderstandardphotocopyingprocesses.A drawingof
the lesserlong-nosedbatis on thecoveroftherecoveryplan.

11. Night roostsareessentialfor the lesserlong-nosedbat; however,theyarelikely not a limiting
factorin theuseof anarea. Qualificationsforasuitablenight roostareflexible,with buildings,
cavesnotusedasday roosts,crevices,andtreesrecordedasbeingused.

12. Dr. YarPetryszynhasobservedlesserlong-nosedbatsdrinkingwaterandmakingcapturesover
waterhavebeenmadein at leasttwo locations. It is notknownhowoftenthesebatsdrink, or
how critical freewateris to them. Nectarcontainsagreatdealof water;however,thehigh
osmoticpotentialmaycausephysiologicalproblemsandbatsmaydrink waterto correctthis.
Moreinformation is neededto fully answerthis.

13. Thedevelopmentofthis recoveryplanprovidesan opportunityfor all interestedpartiesto
continuetheirparticipationin therecoveryofthe lesserlong-nosedbat. Becauseof limited
Federalfunding,inputby knowledgeablepersonsto therecoveryofthespeciesshouldnot be
discouraged,however,theServiceagreesthatthereis aneedto bettercoordinateall activities
regardingthis species.

14. The Servicedoesnot believea seconddraft of thisrecoveryplan is needed.Severalofthe
issuesreferredto by ArizonaGameandFishDepartmentreflecttheexistingcontroversyabout
thestatusandroleof thebatin theSonoranDesertandthroughoutits range. Revisionsto the
planafterthepublic commentperiodweremadeto addressconcernsexpressed.However,the
basicstrategyto identify thetypesof actionsthatwould be neededto recoverthespeciesdid
not significantly change.Becauseofthis, the Servicebelievesthe specieswould bebetter
servedby issuing afinal recoveryplanatthis time.

15. The final plan includesrecommendationsfor monitoring, surveysand researchin both the
UnitedStatesandMexico. TheUnitedStatesdoesnothaveauthorityover activitiesin Mexico
that mayaffectthespecies.Wecanonly attemptto developcooperativeventuresbetweenthe
two countriesthatwould fostertherecoveryof this species.

16. Figure2 wasprovidedto highlight theknownroostsin Arizona. “Major” roostsaredefined
asthosewherethelesserlong-nosedbatcanreliablybe found.
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17. Table 3 hasbeenmodified to indicatetransitoryormaleroosts. Populationestimationsare
madeusingonly maternityroosts.

18. In this discussion,thesizeoftheroostis lessimportantthanthepresenceor absenceoflesser
long-nosedbatsasthatwasan importantfactorin the listing ofthespecies.Estimatesoftotal
populationsize in the recoveryplan arebasedon adultsonly, andpopulationsin transitory
roostsarenot included.

19. Specificdataon roostpopulationsnearhumanpopulationareasarelimited. No rigorouscounts
havebeenmadeat the SanDomingo Mine nearAlamos, Sonora. However,this roosthas
supportedsubstantialnumbersof batsfor many years. We do not know if the population
declinedbeforetheperiodofobservation,all thatcanbe saidis that no significantincreasesor
decreaseshavebeenobserved.

20. Recoveryplan formatrequiresa “Reasonsfor Listing” section. In this recoveryplan, the
Servicehaschosennot to simply restatethe argumentsput forward in the original listing.
Therehasbeenconsiderablediscussionbetweenscientistsaboutthepopulationandstatusof
this speciessincethe listing becamefinal. TheServicebelievesthatthe ideasandissuesin
thosediscussionsshouldbe availablein apublicdocument.TheServicestandsby its decision
to list thespeciesasendangered,andhopesthat the implementationoftherecoveryplanwill
providefor theacquisitionof newinformationthatwould assistin resolvingtheseissues.

21. Therecoveryplan is now focusedon thestrategyneededto downlist the lesserlong-nosedbat
to threatenedfrom endangered.Criteriato delist thespecieswill be developedafterthespecies
hasbeendownlistedto threatened.Before adecisionto downlist or delist any listed species
is madeby theService,athoroughreviewofthespeciesstatus,protection,threatsandother
pertinentinformationis made. Downlistinguponmeetingthecriteriain arecoveryplan is not
automatic.

22. Therecoveryplandoesnotminimizethepotentialrisk tothe lesserlong-nosedbat from human
disturbanceof roosts. Given thelimited numberofroosts,the lossof evenone majorroost
could havesignificantadverseeffectson the species.Theacknowledgementthat an effect
existsdoesnot precludeincorporationin theplanofinformationindicatingthattheeffectmay
not havehappenedat someroosts.

23. The issueof military aircraft overflights asa threat to the stability of roosts,especially
maternityroosts,hasbeenaddressedin therecoveryplan. Thedetailedevaluationrequested
in this letter of commentis more appropriatelyaddressedunder inter-agencySection 7
consultation.A recentlycompletedstudyby Dr. Virginia DaltonandMr. DavidDaltonwas
fundedby theU.S. Air Forceto provideafirst stepin answeringquestionsaboutaircraftnoise
and bats. This study wasconductedat the maternityrooston OrganPipeCactusNational
Monument. Theresearchersfoundthat therewasasmall butstatisticallysignificantreduction
in the numberof bat flights in theroostduring the overflight, but therewasno statistically
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significantdifferencein falling non-volantyoung,panicflight or startleresponse.Normalbat
flight levelswerereachedin lessthan30 minutesaftertheoverflight. Clearly, what is trueat
onesitemaynotbe trueat anotherbecauseofphysicaldifferencesin thesite locationandother
factors. Becauseof site differences,it may not be possibleto define a control groupas
suggestedin thecomments.TheServicebelievesadditionalwork would be usefulin refining
theeffectsofaircraftnoise;however,we believetheappropriatevenueis throughSection7.
The Servicewill work with theU.S.Air Forceandothermilitary organizationsto addressthis
issue.

24. It is not the intentionoftheServiceto actasmediatorbetweenthemembersofthescientific
communitywhodisagreeaboutthestatusof thelesserlong-nosedbat. As notedin comment
#4 of this appendix,the Servicerecognizesthatthereis a needto addressthesecontentious
issuesandresolvethemsothatrecoveryof thebatcanproceed.That is thepurposeof this
recoveryplan. TheServiceandits contractor,in revisingtheplan,haveremovedor modified
statementsthatmayhavebeenseenasinappropriategiventheexistingdisagreements.In the
final plan,theServicehasattemptedto recognizethediffering pointsof view ofthescientific
community. No one, including the Serviceandits contractor,intendedto defame,insult, or
impugnany memberof the scientific or professionalcommunityin the productionof this
recoveryplan. The Servicealsorecognizesthattherearegoing to bemany commentsand
statementswhich cannotbe incorporatedinto theplanwithout oneor anotheroftheparties
disagreeingwith thatinclusion. Thefact that all lettersof commentarereproducedin their
entiretyin this recoveryplanwill assistthepublic andagenciesin understandingtheparameters
of theseissues.

25. Sincethelesserlong-nosedbatwaslisted asanendangeredspeciesthroughoutits range,the
existenceof batpopulationsin Mexicois importantto thestatusofthespeciesandshouldbe
considered.Theremayormaynotbe arelationshipbetweenthesepopulationsthatneedsto
be investigated.

26. The locationof“new” roostsis indeedanartifactofthe increasedefforts to locatea species
once it has been listed. Without specific information about the location and previous
populationsof “old” abandonedroosts,it is difficult to sayif the “new” roostsareactually
“new” in thesenseofthiscomment.Forexample,theStateofTexasMine wasfirst discovered
to havelesserlong-nosedbatsin 1992,andhasbeenoccupiedeachyearsince. Thereis some
limited anecdotalinformationthat indicatesbatsofsomesortusedthemineprior to 1992,but
no actualsurveyswere done.

27. Dr. GaryNabhanoftheArizona-SonoraDesertMuseumwascontactedfor clarificationof the
statementsattributedto himboth in thedraftrecoveryplanandin the letterof comment.Dr.
Nabhanstatesthat his researchindicatesthat while two million agaveheadsor “ramets” are
removedby harvestersin Sonoraeachyear,in only afew(two or three)placeshavetheagave
populationsbeenoverharvestedto an extentthat agavesareextremelyrare. Evenin those
areas,small numbersofagavespersistin inaccessiblelocationsandcontributenectarandpollen
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to thebatsusing thearea. Dr. Nabhanconfirmedthat in harvestareas,vegetativereproduction
mayoccuratahigherratethansexualreproductionbecauseoftheremovaloftheflower stalk.
Theentire “genet,” or geneticindividual, is not lost and theopportunityto flower hasbeen
delayedbutnot eliminated.Thereis likely to be someeffectto thelesserlong-nosedbatofthe
two million rametsperyearharvestoverthe300 miles of migratorypathwayin Sonora. Dr.
Nabhanstatesthat themagnitudeand significanceofthe effect is not knownbut shouldbe
consideredin evaluatinglong termmanagementstrategies.

28. In termsofprovidingfor themanagementoflesserlong-nosedbat foodresources,additional
information is neededon preferreddensityof foodplants,optimumforagingdistances,age
structureof the plant populations,and effects of other humanactivities on sustainable
populationsof theseplants. Someof thesemayrequirebatsto be usedin answeringthese
questions,somewill not.

29. The lesserlong-nosedbat was listed as an endangeredspeciesthroughoutits range. All
populationsarethusof significancein therecoveryofthis species.Thestressin this recovery
planis on theUnitedStatesandnorthernMexico becausethereis a link betweentheseareas.
Otherissuesandproblemsmayaffect populationsofthis speciesin otherpartsof Mexico. The
Servicehasattemptedto addressthis largerissueby including tasksin thestep-downoutline
to encourageinternationaldiscussionson thestatusandrecoveryofthis species.

30. TheArizonacliffrose is avery detailedandspecificplanfor aspecieswith a limited rangeand
quantifiablethreats. This is not the casewith the lesserlong-nosedbat. The Servicehas
electedto be moregeneralin thisplan; however,theitems andissuessuggestedin the letterof
commentwill beconsideredduring implementationof theplan.


